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* NOTICES * 

JPO and NCIPI are not responsible for any. k 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (i) The repeat unit drawn from at least one sort of olefins chosen from the olefin of the repeat unit drawn 
from the (a) propylene, and carbon atomic numbers 2-20 other than the (b) propylene, (c) It consists of a repeat 
unit drawn from at least one sort of polyenes chosen from conjugate polyene and disconjugate polyene. When the 
total quantity of the aforementioned (a) unit and the (b) unit is made into 100-mol %, the aforementioned (a) unit is 
included in % of the amount of 99 - 50 mols. Include the aforementioned (b) unit in % of the amount of 1 - 50 mols, 
and the aforementioned (c) unit is included in % of the amount of 0.01 - 30 mols to total quantity % of 100 mols of 
the aforementioned (a) unit and the (b) unit. And the syndiotactic propylene copolymer which is syndiotactic 
structure substantially, (ii) It consists of a syndiotactic propylene polymer. Said syndiotactic propylene copolymer (i) 
1-99 weight section, The thermoplastics constituent characterized by coming to construct a bridge over the 
propylene system resin constituent which contains said syndiotactic propylene polymer (ii) in the amount of 99 - 1 
weight section (however, (i)+(ii)=100 weight section). 

[Claim 2] (i) The repeat unit drawn from at least one sort of olefins chosen from the olefin of the repeat unit drawn 
from the (a) propylene, and carbon atomic numbers 2-20 other than the (b) propylene, (c) It consists of a repeat 
unit drawn from at least one sort of polyenes chosen from conjugate polyene and disconjugate polyene. When the* 
total quantity of the aforementioned (a) unit and the (b) unit is made into 1 00-mol %, the aforementioned (a) unit is 
included in % of the amount of 99 - 50 mols. Include the aforementioned (b) unit in % of the amount of 1 - 50 mols, 
and the aforementioned (c) unit is included in % of the amount of 0.01 - 30 mols to total quantity % of 100 mols of 
the aforementioned (a) unit and the (b) unit. And the syndiotactic propylene copolymer which is syndiotactic 
structure substantially, (ii) The bridge formation object with which it comes to construct a bridge over the propylene 
system resin constituent which consists of a syndiotactic propylene polymer, (ii) Consist of a syndiotactic propylene 
polymer and it converts into the syndiotactic propylene copolymer (i) and syndiotactic propylene polymer (ii) before 
bridge formation. The thermoplastics constituent characterized by containing 1 - 99 weight section and said 
syndiotactic propylene polymer (ii) for said syndiotactic propylene copolymer (i) in the amount of 99 - 1 weight 
section (however, (i)+(ii)=100 weight section). 

[Claim 3] The repeat unit drawn from at least one sort of olefins chosen from the olefin of the repeat unit drawn 
from the (a) propylene, and carbon atomic numbers 2-20 other than the (b) propylene, (D (c) It consists of a repeat 
unit drawn from at least one sort of polyenes chosen from conjugate polyene and disconjugate polyene. When the 
total quantity of the aforementioned (a) unit and the (b) unit is made into 100-mol %, the aforementioned (a) unit is 
included in % of the amount of 99 - 50 mols. Include the aforementioned (b) unit in % of the amount of 1 - 50 mols, 
and the aforementioned (c) unit is included in % of the amount of 0.01 - 30 mols to total quantity % of 1 00 mols of 
the aforementioned (a) unit and the (b) unit. And the bridge formation object with which it comes to construct a 
bridge over the syndiotactic propylene copolymer (i) which is syndiotactic structure substantially, (ii) It consists of a 
syndiotactic propylene polymer. Said bridge formation object (D 1-99 weight section, The thermoplastics 
constituent characterized by containing said syndiotactic propylene polymer (ii) in the amount of 99 - 1 weight 
section (however, (i*)-Kii)=100 weight section). 

[Claim 4] The thermoplastics constituent according to claim 1 to 3 to which the above-mentioned bridge formation 
was performed according to electron ray bridge formation under existence of a cross linking agent. 
[Claim 5] The thermoplastics constituent according to claim 1 to 4 whose molecular weight distribution which the 
limiting viscosity which said syndiotactic propylene copolymer (i) measured in the 1 35-degree C decalin is in the 
range of 0.01 - 10 dl/g, and were searched for with gel permeation chromatography are four or less and whose glass 
transition temperature is 30 degrees C or less. 

[Claim 6] The transition metal complex by which said syndiotactic propylene copolymer (i) is expressed with the (A) 
following general formula (I) or (II), (B) (B-1) The compound which reacts with the transition metals M under above 
(A), and forms the complex of ionicity, (B-2) An organic aluminum oxy compound and (B-3) thermoplastics 
constituent according to claim 1 to 5 obtained under at least one existence of a catalyst system which consists of 
at least one sort of compounds chosen from an organoaluminium compound; 
[Formula 1] 
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Cp 2 X 2 Y X* 

/ \ / / \ / 

2 M Z M 

\ / \ \ / \ 

Cp' X J Cp« X 1 

(1) (II) 

(M shows T», Zr, Hf, Rn, Nd, Sm, or Ru among a formula (I) and (II).) Cp1 and Cp2 show the cyclopentadienyl group 
which is carrying out the pi bond to M, an indenyl group, fluorenyl groups, or those derivative radicals. X1 and X2 an 
anionic ligand or a neutral Lewis base ligand is shown, Y is a ligand containing a nitrogen atom, an oxygen atom, the 
Lynn atom, or a sulfur atom, and Z shows the radical containing C, O, B, S. germanium, Si, Sn atoms, or these atoms. 

[Claim 7] The Plastic solid characterized by consisting of a thermoplastics constituent according to claim 1 to 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Plastic solid which will become a thermoplastics constituent 

and from now on. 

[0002] 

[Background of the Invention] Since thermoplastics, such as polyolefine, polyester, a polyamide, and polyacetal, has 
the outstanding workability, chemical resistance, the electrical property, the mechanical property, etc., it is 
processed into an injection-molded product, a blow molding article, a film, a sheet, etc., and is used for various 
applications. However, depending on an application, flexibility, an adhesive property, abrasion resistance, etc. may 
not be able to say that it is enough. 

[0003] As thermoplastics which has flexibility, syndiotactic polypropylene, diene system rubber, ethylene, alpha olefin 
diene copolymerization rubber, etc. are known. It is known that syndiotactic polypropylene will be obtained by low 
temperature polymerization under existence of the catalyst which consists of a vanadium compound, the ether; and 
organic aluminum, however, an original SHINJIO tuck with that syndiotacticity low [ the polymer obtained by this 
approach ] — it was hard to say that it has the tick property, moreover, the bottom of existence of the catalyst 
which high polypropylene of tacticity with which a SHINJIO tuck tick pentad molar fraction exceeds 0.7 becomes 
from the transition metal catalyst which has an unsymmetrical ligand, and aluminoxane — ********** — things 
were discovered for the first time by J.A.Ewen and others (J. Am.Chem.Soc, 1988 and 1 10. 6255-6256). the polymer 
obtained by the above-mentioned J.A.Ewen's and others approach — syndiotacticity — high — isotactic 
polypropylene — ERASU — although it had the tick property, when it was going to use for the field for which an 
elasticity vinyl chloride, vulcanized rubber, etc. are used by making this into an elasticity molding material, the 
flexibility or rubber elasticity, and a mechanical strength were not enough. 

[0004] As an example of representation of diene system rubber, natural rubber (NR), polyisoprene rubber (IR), a 
styrene butadiene rubber (SBR), nitrile rubber (NBR), hydrogenated nitrile rubber, etc. are mentioned. Among these 
diene system rubber, since natural rubber (NR), polyisoprene rubber (IR), a styrene butadiene rubber (SBR), and 
butadiene rubber (BR) are excellent in properties, such as workability and reinforcement, they are widely used for 
the application of a tire, autoparts, a common industrial part, etc. However, since these diene system rubber is 
inferior to weatherability and ozone resistance, it has the problem that the life cycle is short 

[0005] Since the ethylene and alpha olefin polyene copolymer rubber represented by the ethylene propylene diene 
copolymer are excellent in a strength property, thermal resistance, weatherability, etc., it is widely used for the 
application of autoparts, industrial use rubber components, electric insulation material, an engineering-works 
building-materials supply, etc. However, since it is inferior to thermal resistance, abrasion resistance, etc., there is a 
problem that it is restricted to an application. 

[0006] There is a problem to which isotactic polypropylene etc. is blended with, and abrasion resistance still has the 
room of an improvement and a moldability, especially a fluidity fall although the technique of having constructed the 
bridge over ethylene propylene diene copolymer rubber enough, and making this constituent it is reported in order to 
solve the above-mentioned problem and thermal resistance and the flexibility of the moldings which consists of a 
resin constituent obtained by this approach are to some extent good. 

[0007] As a result of this invention persons' inquiring wholeheartedly in view of such a situation, the thermoplastics 
constituent containing the bridge formation object of a specific syndiotactic propylene copolymer is [0008] which 
finds out excelling in thermal resistance, abrasion resistance, flexibility, and transparency, and came to complete this 
invention. 

[Objects of the Invention] This invention aims at offering the resin ingredient and Plastic solid which were excellent 

in thermal resistance and wear-resistant and flexible balance, and were excellent in transparency. 

[0009] 

[Summary of the Invention] The repeat unit to which the thermoplastics constituent concerning this invention is led 
from the (i) and (a) propylene, (b) The repeat unit drawn from at least one sort of olefins chosen from the olefin of 
carbon atomic numbers 2-20 other than a propylene, (c) It consists of a repeat unit drawn from at least one sort of 
polyenes chosen from conjugate polyene and disconjugate polyene. When the total quantity of the aforementioned 
(a) unit and the (b) unit is made into 100-mol %, the aforementioned (a) unit is included in % of the amount of 99 - 50 
mols. Include the aforementioned (b) unit in % of the amount of 1 - 50 mols, and the aforementioned (c) unit is 
included in % of the amount of 0.01 - 30 mols to total quantity % of 100 mols of the aforementioned (a) unit and the 
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(b) unit. And the syndiotactic propylene copolymer which is syndiotactic structure substantially, (ii) It consists of a 
syndiotactic propylene polymer. Said syndiotactic propylene copolymer (i) 1 - 99 weight section. It is characterized 
by coming to construct a bridge over the propylene system resin constituent which contains said syndiotactic 
propylene polymer (ii) in the amount of 99 - 1 weight section (however, (i>Kii)=100 weight section). 
[0010] The thermoplastics constituent concerning other modes of this invention (i) The bridge formation object with 
which it comes to construct a bridge over the propylene system resin constituent which consists of a syndiotactic 
propylene copolymer and a (ii) syndiotactic propylene polymer, (ii) Consist of a syndiotactic propylene polymer and it 
converts into the syndiotactic propylene copolymer (i) and syndiotactic propylene polymer (ii) before bridge 
formation. It is characterized by containing 1 - 99 weight section and said syndiotactic propylene polymer (ii) for 
said syndiotactic propylene copolymer (i) in the amount of 99 - 1 weight section (however, (i)+(ii)=100 weight 
section). 

[001 1] other voice of this invention — the thermoplastics constituent applied like consists of a bridge formation 
object with which it comes to construct a bridge over a syndiotactic (D propylene copolymer (i). and a (ii) 
syndiotactic propylene polymer, and is characterized by containing 1 - 99 weight section and said syndiotactic 
propylene polymer (ii) for said bridge formation object (i') in the amount of 99 - 1 weight section (however, (D+(ii) 
=100 weight section). 

[0012] It is desirable that the above-mentioned bridge formation was performed to the bottom of existence of a 
cross linking agent in this invention, and it is also desirable to have been carried out according to electron ray bridge 
formation. The molecular weight distribution which the limiting viscosity which said syndiotactic propylene copolymer 
(i) measured in the 135-degree C decalin is in the range of 0.01 - 10 dl/g in this invention, and were searched for 
with gel permeation chromatography are four or less, and it is desirable that glass transition temperature is 30 
degrees C or less. 

[0013] Moreover, the transition metal complex by which said syndiotactic propylene copolymer (i) is expressed with 
the (A) following general formula (I) or (II), (B) (B-1) The compound which reacts with the transition metals M under 
above (A), and forms the complex of ion i city, (B-2) It is desirable to be obtained under at least one existence of a 
catalyst system which consists of organic aluminum oxy compounds and (B-3) at least one sort of . compounds 
chosen from an organoaluminium compound.; ^ r) • , . { { i h ' h ».rr. ; ..pi- >.» 

[0014] 
[Formula 2] 

Cp 2 X 2 Y X 2 

/ \ / / \ / 

Z M Z M 

\ / \ \ / \ 

Cp 1 X 1 Cp 1 X 1 

(I) (II) 

[0015] (M shows Ti, Zr, Hf. Rn, Nd, Sm, or Ru among a formula (I) and (II).) Cpl and Cp2 show the cyclopentadienyl 
group which is carrying out the pi bond to M, an indenyl group, fluorenyl groups, or those derivative radicals. X1 and 
X2 an anionic ligand or a neutral Lewis base ligand is shown, Y is a ligand containing a nitrogen atom, an oxygen 
atom, the Lynn atom, or a sulfur atom, and Z shows the radical containing C, O, B, S, germanium, Si, Sn atoms, or 
these atoms. 

The Plastic solid concerning this invention is characterized by consisting of the above-mentioned thermoplastics 
constituent 

[0016] The thermoplastics constituent concerning this invention is excellent in thermal resistance, abrasion 

resistance, and flexibility balance, and excellent also in transparency. 

[0017] 

[Detailed Description of the Invention] The Plastic solid which becomes hereafter the thermoplastics constituent 
concerning this invention and after this is explained concretely. In the thermoplastics constituent concerning this 
invention, a syndiotactic propylene copolymer (i), The thing and syndiotactic propylene copolymer (i) with which it 
comes to construct a bridge over the propylene system resin constituent which consists of a syndiotactic propylene 
polymer (ii), The bridge formation object with which it comes to construct a bridge over the propylene system resin 
constituent which consists of a syndiotactic propylene polymer (ii), There are some which serve as what consists of 
a syndiotactic propylene polymer (ii), and a bridge formation object (D with which it comes to construct a bridge 
over a syndiotactic propylene copolymer (i) from a syndiotactic propylene polymer (ii). 

[0018] (i) The syndiotactic propylene copolymer (i) used by syndiotactic propylene copolymer this invention consists 
of a repeat unit drawn from at least one sort of olefins chosen from the olefin of the repeat unit drawn from the (a) 
propylene, and carbon atomic numbers 2-20 other than the (b) propylene, and a repeat unit drawn from at least one 
sort of polyenes chosen from (c) conjugate polyene and disconjugate polyene. 

[0019] The aforementioned (b) unit Ethylene, 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene, 3-methyM- 
pentene, 1-octene, A 3-methy I- 1-butene, 1-decene, 1-dodecen, 1-tetra-dodecen, The alpha olefin of the shape of 
a straight chain, such as 1-hexa decene, 1-octadecene, and 1-ray KOSEN, and the letter of branching; 
Cyclopentene, A cyclo heptene, norbomene, 5-ethyl-2-norbornene, tetracyclo dodecen, 2-ethyl - 1, 4, 5, 8- 
dimethano - It is the repeat unit drawn from at least one sort of olefins chosen from the olefin of the carbon atomic 
numbers 2-20 except propylenes, such as annular olefins, such as 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
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octahydronaphthalene. 

[0020] It is desirable that it is the repeat unit drawn from at least one sort of olefins as which the (b) unit is chosen 
from ethylene, 1-butene, 4-methyl-1-pentene, 1-hexene, 1-octene, and 1-decene at this invention, and it is 
desirable that it is the repeat unit drawn [ especially ] from ethylene or a butene. (b) Two or more sorts of units may 
be included. 

[0021] The aforementioned (c) unit is a repeat unit drawn from at least one sort of polyenes chosen from the 
following conjugate polyene and disconjugate polyene. As conjugate polyene, specifically 1 ,3-butadiene, 1,3- 
pentadiene. 1, 3-hexadiene, 1, 3-heptadiene. 1, 3-OKUTA diene, 1-phenyl-1,3-butadiene, the 1 -phenyl -2, 4- 
pentadiene, An isoprene, 2-ethyM ,3-butadiene, 2-propyM,3-butadiene~ 2-butyM ,3-butadiene, 2-pentyl-1,3- 
butadiene, 2-hexyl-1,3-butadiene, 2-heptyl - 1 Three - Conjugated dienes, such as a butadiene, 2-octyl-1,3- 
butadiene, and 2-phenyM ,3-butadiene; conjugation trien, such as 1, 3, and 5-hexa trien, etc. is mentioned. Among 
these, a butadiene, an isoprene, pentadiene, hexadiene, and OKUTA diene are desirable, and a butadiene and an 
isoprene are desirable at especially the point of excelling in copolymeric. 

[0022] As disconjugate polyene, specifically A dicyclopentadiene, 1, 4-hexadiene, The cyclo-octadiene, methylene 
norbomene, and ethylidene norbomene 4-methyl -1, 4-hexadiene, The 5-methyl -1, 4-hexadiene, 4-ethyl -1, 4- 
hexadiene, The 5-methyl -1, 4-hepta diene, 5-ethyl -1, 4-heptadiene, The 5-methyl -1, 5-heptadiene, the 6-methyl 
-1, 5-heptadiene, 5-ethyl -1. 5-heptadiene, the 4-methyl -1 t 4-OKUTA diene, The 5-methyl -1, 4-OKUTA diene, 4- 
ethyl -1, 4-OKUTA diene, 5-ethyl -1. 4-OKUTA diene, the 5-methyl -1, 5-OKUTA diene, The 6-methyl -1, 5- 
OKUTA diene, 5-ethyl -1, 5-OKUTA diene, 6-ethyl -1, 5-OKUTA diene, the 6-methyl -1, 6-OKUTA diene, The 7- 
methyl -1, 6-OKUTA diene, 6-ethyl -1, 6-OKUTA diene. The 4-methyl -1, 4-nonadiene, the 5-methyl -1, 4- 
nonadiene, 4-ethyl -1, 4-nonadiene, 5-ethyl -1, 4-nonadiene, The 5-methyl -1, 5-nonadiene, the 6-methyl -1, 5- 
nonadiene, 5-ethyl -1, 5-nonadiene t 6-ethyl -1, 5-nonadiene, The 6-methyl -1, 6-nonadiene, the 7-methyl -1, 6- 
nonadiene, 6-ethyl -1, 6-nonadiene, 7-ethy 1-1, 6-nonacfiene, The 7-methyl -1, 7-nonadiene, the 8-methyl tI^.7- 
nonadiene, 7-ethyl -1, 7-nonadiene, the 5-methyl -1, 4-deca diene; 5-ethyl -1, 4-deca diene, the 5-methyl -1, 5- 
deca diene, The 6-methyl -1, 5-deca diene, 5-ethyl -1, 5-deca diene, 6-ethyl -1, 5-deca diene, the 6-methyl -1, 6- 
deca diene, The 7-methyl -.1, 6-deca. diene, 6-ethyl -1, 6-deca diene, 7-ethyl -1, 6-deca diene, the 7-methyl -1, 7- 
deca dienerThe 8-methyl -1,- 7^deca diene, 1 7-ethyi-r1:,7-deca diene-8-etbyl -1, 7-deca diene, the '8-methyl HI, 8- 
deca diene. The 9-methyl -1, 8-deca diene, 8-ethyl -1, 8-deca diene, Nonconjugated diene, such as the 9-methyl - 
1 and 8-undeca diene; 6, 1 0-dimethyl -1,5, 9-undeca trien, 4, 8-dimethyl -1,4, 8-deca trien, 5, 9-dimethyl -1,4, 

8- deca trien, 6, 9-dimethyl -1,5, 8-deca trien, 6 and 8, 9-trimethyl -1, 5, 8-deca trien, 6-ethyl- 10-methyl - 1. 5, 

9- undeca trien, the 4-ethylidene -1. 6-OKUTA diene, The 7-methyl-4-ethylidene -1, 6-OKUTA diene, the 4- 
ethylidene-8-methyl -1. 7-nonadiene, The 7-methyl-4-ethylidene -1, 6-nonadiene, the 7-ethyl-4-ethylidene -1, 6- 
nonadiene, 6, the 7-dimethyl-4-ethylidene -1, 6-OKUTA diene, 6, the 7-dimethyl-4-ethylidene -1, 6-nonadiene, The 
4-ethylidene -1, 6-deca diene, the 7-methyl-4-ethylidene -1, 6-deca diene, Disconjugation trien, such as the 7- 
methyl-6-propyl-4-ethylidene -1, 6-OKUTA diene, the 4-ethylidene -1, 7-nonadiene, the 8-methyl-4-ethylidene -1, 
7-nonadiene, the 4-ethylidene -1, and 7-undeca diene, etc. is mentioned. 

[0023] Such disconjugate polyene is desirable in respect of excelling in abrasion resistance etc., when a bridge is 
constructed. In these, it is 5 ethylidene-2-norbomene, 5-vinyl-2-norbornene, dicyclopentadiene (DCPD), 4, and 8- 
dimethyl. -1,4, 8-deca trien (DMDT), the 4-ethylidene-8-methyl -1, and 7-nonadiene (EMND) are desirable, (c) 
Two or more sorts of units may be included. 

[0024] the time of a syndiotactic propylene copolymer (i) making the total quantity of the (a) unit and the (b) unit 
100-mol % — the (a) unit — usually — 99 - 50-mol % — desirable — 98 - 60-mol % — especially — desirable — % 
of the amount of 90 - 65 mols — containing — the (b) unit — usually — 1 - 50-mol % — desirable — 1 - 40/-mol % 
— it contains in % of the amount of 5 - 35 mols still more preferably. 

[0025] The bridge formation object with which it comes to construct a bridge over the syndiotactic propylene 
copolymer (i) which contains the (a) unit and the (b) unit in such an amount is excellent in a sex with a blemish- 
proof. Moreover, compatibility with a syndiotactic propylene polymer (ii) becomes good [ such a syndiotactic 
propylene copolymer ], and the thermoplastics constituent obtained has the inclination to demonstrate sufficient 
flexibility, heat-sealing nature, and shock resistance. 

[0026] moreover, a syndiotactic propylene copolymer (i) — total quantity % of 100 mols of the aforementioned (a) 
unit and the (b) unit — receiving — the aforementioned (c) unit — usually — 0.01 -30-mol % — desirable — 0.1 - 
30-mol % — it contains in % of the amount of 0.1 - 20 mols still more preferably. It is syndiotactic structure 
substantially, 0.6 or more, a syndiotacticity parameter is 0.7 or more, and when the syndiotactic propylene 
copolymer (i) used by this invention has a syndiotacticity parameter in such range, its crystallization rate is quick 
and it is preferably excellent in workability. In addition, it means that a syndiotacticity parameter is 0.6 or more as it 
is syndiotactic structure substantially in this description. 

[0027] A syndiotacticity parameter is explained here. The syndiotacticity parameter (it may be called "SP value" 
below) of this syndiotactic propylene copolymer (i) is called for as a ratio of the side-chain methyl group of the 2nd 
unit eye of the propylene unit 3 chain section which carried out the head to tail linkage on the strength (area) by 13 
C-NMR spectrum and the following type (1) of a syndiotactic propylene copolymer. 
[0028] 

SP value = signal area [ of the third field (19.5-20.3 ppm) ]/{the signal area of the signal area + third field (19.5-20.3 

ppm) of the signal area + second field (20.3-21.0 ppm) of the first field (21.0-21.9 ppm)} — (1) 

PPP (mm) and the second field are shown by PPP (mr), the third field is shown for the 1 st field by PPP (rr), and 
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these show the propylene 3 unit chain in which the following structure carried out the head to tail linkage, 

respectively. 

[0029] 

[Formula 3] 

CH 3 CH j CH 3 

I I I 

PPP (mm) :-(CH-CH 2 )-(CH-CH 2 )-tCH-CH 2 )- 

CH 3 CH 3 
I I 

PPP (mr) :-(CH-CH 2 )-(CH-CH 2 h(CH-CH,)- 

I 

CH S 

CH a CH 3 

I I 
PPP (rr) :-(CH-CH 2 |-(CH-CH 2 )-(CH-CH 2 )- 

I 

CH S . 

[0030] In addition, in a methyl carbon field (19-23 ppm), the side-chain methyl group peak of the propylene unit in 
other following chains is observed besides the side-chain methyl group of the propylene unit in the above head-to- 
tail-linkage propylene 3 chains, In case SP value is calculated, the peak area of the methyl group which is not based 
on such propylene unit 3 chain is amended as follows. In addition, P shows the repeat unit drawn from a propylene, 
and E shows the repeat unit drawn from ethylene. 

[0031] ** In the 2nd field, the peak originating in the side-chain methyl group of the 2nd unit (propylene unit) eye in 
the PPE3 chain, in which propylenes carried out the head to tail linkage is observed. It can ask for the area of this 
methyl group peak from the peak area of the methine group (it resonates near 30.6 ppm) of the 2nd unit in a PPE 
chain (propylene unit). 

** In the 3rd field, the peak originating in the side-chain methyl group of the 2nd unit (propylene unit) eye in EPE3 
chain is observed. 

[0032] It can ask for this methyl group peak area from the peak area of the methine group (it resonates near 32.9 
ppm) of the 2nd unit in an EPE chain (propylene unit). 

** In the 2nd field and the 3rd field, the peak which originates in an ethylene ethylene random copolymer at little ** 
rare **, the following substructure (i), GO and (iii) methyl group C in a location irregular unit as shown - E' is 
observed. 

[0033] In the 2nd field, a methyl group C peak, a methyl group D peak, and a methyl group D' peak are observed, and 
a methyl group E peak and a methyl group E' peak are observed in the 3rd field. In addition, among the methyl group 
in a location irregular unit (i) - (iii), a methyl group A peak and a methyl group B peak are observed by 1 7.3 ppm and 
17.0 ppm, respectively, and are not observed in the 1-3rd fields. 
[0034] 
[Formula 4] 

tft£(i) A B C 

CH, CH, CH, CH, CH, CH, 

I I II I I 

- (CH.-CH) - (CH,-CH) - (CH,-CH) - (CH-CH,) - (CH.-CH) - (CH r CH) - 

«3S(ii) 0 E 0 

CH, CH, CH, CH, CH, 

II I II 

- (CH,-CH1 - (CH t -CH) - ICH r CH t ) - (CH-CHJ - (CH r CW - !CH,-CH) - 

WSMiii) E' D' 

CH, CH, CH, CH, CH, 

II I I I 

- (CH,-CH) - tCH,-CH) - (CH r CH 2 ) (CH-CH,) - (CH,-CH) - (CH,-CH) - 

(n£2) 

[0035] It can ask for the peak area of methyl group C from the peak area of an adjoining methine group (it resonates 
near 31 .3 ppm). It can ask for the peak area of methyl group D from one half of the sums of the peak area of the 
peak (near 34.3 ppm and near 34.5 ppm) based on **** methylene carbon of structure (ii). 
[0036] It can ask for the peak area of methyl group D' from the area of the peak (near 33.3 ppm) based on the 
methine group which adjoins methyl group E' of structure (iii). It can ask for the peak area of methyl group E from 
the peak area of adjoining methine carbon (near 33.7 ppm). It can ask for the peak area of methyl group E' from the 
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peak area of adjoining methine carbon (near 33.3 ppm). 

[0037] Therefore, it can ask for the peak area of the side-chain methyl group of the 2nd propylene unit in the 
propylene unit 3 chain which carried out the head to tail linkage by deducting these peak areas from the total peak 
area of the 2nd field and the 3rd field. In addition, each carbon peak in a spectrum can refer to reference (30 
Polymer, 1350 (1989)), and can belong. 

[0038] In addition, this syndiotactic structure is specifically measured as follows. That is, hexachlorobutadiene 2.0ml 
is made to carry out the heating dissolution of the 0.35g of the samples. After filtering this solution with a glass filter 
(G2), deuteration benzene 0.5ml is added and it inserts in an NMR tube with a bore of 10mm. And 13 C-NMR 
measurement is performed at 120 degrees C using a JEOL GX-500 mold NMR measuring device. The count of 
addition is made into 10,000 times or more. 

[0039] In the desirable mode of this invention, when the content of an ethylene unit makes the total quantity of the 
(a) unit and the (b) unit 100-mol %, it is in the 1 - 40-mol range of %, and the (b) unit is an ethylene unit and SP 
value is 0.7 or more preferably 0.6 or more. As for such a syndiotactic propylene copolymer (i), it is desirable for 
0.01 - 10 dl/g [eta] of limiting viscosity measured in 135-degree-C decalin to be usually in the range of 0.05 - 10 
dl/g preferably. When the limiting viscosity [eta] of a syndiotactic propylene copolymer is in said within the limits, 
the bridge formation object of this syndiotactic propylene copolymer (i) is excellent in properties, such as 
weatherability, ozone resistance, heat-resistant aging nature, a low-temperature property, and dynamic fatigue- 
proof nature. 

[0040] moreover, a syndiotactic propylene copolymer (i) — the iodine number — usually — 1-50 — it is preferably 
desirable 4-40, and that it is within the limits of 6-30 still more preferably. As for a syndiotactic propylene 
copolymer (i), it is still more desirable for 30 degrees C or less (Tg) of glass transition temperature which has a 
single glass transition temperature and was measured with the differential scanning calorimeter (DSC) to be usually 
in the range of 20 degrees C or less preferably. The bridge formation object of the syndiotactic propylene copolymer 
(i) which has the glass transition temperature (Tg) of a syndiotactic propylene polymer (ii) in said within the limits is 
excellent in damping nature, cold resistance, and a low-temperature property. 

[0041] Moreover, as for a syndiotactic propylene copolymer (i), it is desirable that less than 110 degree C of Tm(s) 
do not exist [ the temperature (Tm) of the maximum peak location in the endoergic curve of DSC ] preferably. After- 
measurement of Tm putting a sample in an aluminum pan, carrying out temperature up to 200 degrees C by part for 
100-degree-C/and holding it for 5 minutes at 200 degrees C, it is lowered to -150 degrees C by part for 10- 
degree-C/, and it asks for it from the endoergic curve at the time of subsequently carrying out temperature up by 
part for 1 0-degree-C/. 

[0042] As for a syndiotactic propylene copolymer (i), it is [ the molecular weight distribution (Mw/Mn, polystyrene 
conversion, Mw:weight average molecular weight, Mn: number average molecular weight) measured with gel 
permeation chromatography (GPC) ] desirable that it is 4.0 or less. 

the process of a syndiotactic propylene copolymer (i) — it faces manufacturing such a syndiotactic propylene 
copolymer (i), and a metallocene system catalyst which is later mentioned as a catalyst is used preferably. 
[0043] Moreover, in the case of manufacture of a syndiotactic propylene copolymer (i), it can replace with the 
above-mentioned catalyst system, and the catalyst system of a publication can also be used for JP.2-41303.A, a 
publication-number No. 41305 official report, JP,2-274703,A, JP,2-274704,A, JP.3-179005.A, JP.3-179006.A, JP.4- 
69394.A, JP,5-1 7589.A, or JP,8-1 201 27 A 

[0044] The catalyst system of a publication can also specifically be used for the reference "J. Am.Chem.Soc, 1988 
and 110, 6255-6256" of J.A.Ewen and others stated by the term of the above "the technological background of 
invention." Moreover, even if it is the thing of different structure from the compound indicated by this reference, 
when the homopolymer of a propylene is manufactured the SHIN JIO tuck tick triad molar fraction (A. Zambelli(s) 
Macromolecules vol6 687(1973). this vol 8 925 (1975)) of the polymer obtained — for example It can use, if it is the 
catalyst system which gives the polymer with comparatively high tacticity of or more 0.5 extent, and if it considers 
as such a catalyst system, the catalyst system which consists of the bridge formation mold transition-metals 
compound and co-catalysts, such as organic aluminum, which have an unsymmetrical ligand mutually is mentioned. 
[0045] As a bridge formation mold transition-metals compound which constitutes such a catalyst system and which 
has an unsymmetrical ligand mutually For example, the diphenylmethylene (cyclopentadienyl) (fluorenyl) hafnium 
dichloride indicated by the above-mentioned reference, Diphenylmethylene (cyclopentadienyl) (fluorenyl) zirconium 
dichloride, Isopropyl (cyclopentadienyl-1 -fluorenyl) hafnium dichloride, Isopropyl (cyclopentadienyl- 1 -fluorenyl) 
zirconium dichloride, (t-butyl amide) Dimethyl (fluorenyl) silane titanium dimethyl, diphenylmethylene 
(cyclopentadienyl) (fluorenyl) zirconium dichloride, etc. are mentioned. 

[0046] The syndiotactic propylene copolymer (i) used by this invention can be manufactured under existence of the 
above catalysts by carrying out a polymerization so that it may have the above properties for a propylene, at least 
one sort of olefins chosen from the olefin of the carbon atomic numbers 2-20 except a propylene, and at least one 
sort of polyenes chosen from conjugate polyene and disconjugate polyene eventually. 

[0047] a polymerization — liquid phase polymerization methods, such as a suspension polymerization and solution 
polymerization, or a vapor-phase-polymerization method — it can carry out also in any. By the liquid phase 
polymerization method, inert hydrocarbon solvents, such as halogenated hydrocarbon, such as aromatic 
hydrocarbon; ethylene chloride, such as alicycle group hydrocarbon; benzene, such as aliphatic hydrocarbon; 
cyclopentanes, such as a propane, butane, a pentane, a hexane, a heptane, an octane, Deccan, a dodecane, and 
kerosene, a cyclohexane, and methylcyclopentane, toluene, and a xylene, chlorobenzene, and dichloromethane, or 
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such mixture, can be used as a polymerization medium, and a propylene can also be used as a solvent. 
[0048] In case it enforces a suspension-polymerization method, it is desirable to usually perform -50-100 degrees C 
at the temperature of 0-90 degrees C preferably, and in case a polymerization enforces a solution polymerization 
method, it is usually desirable [ a polymerization ] to be preferably carried out at the temperature of 20-200 degrees 
C 0-250 degrees C. Moreover, in case a vapor-phase-polymerization method is enforced, it is usually desirable [ a 
polymerization ] to be preferably carried out at the temperature of 20-100 degrees C 0-120 degrees C. a 
polymerization — usually — ordinary pressure -lOMPa — it is preferably carried out under the pressure of ordinary 
pressure -5MPa. 

[0049] A polymerization can be performed also in which approach of a batch process, harf-continuous system, and 
continuous system. It is also possible to divide a polymerization into two or more steps where reaction conditions 
differ, and to perform it furthermore. The molecular weight of the syndiotactic propylene copolymer obtained can be 
adjusted by making hydrogen exist in a polymerization system, or changing polymerization temperature and the 
polymerization preassure force. 

[0050] The syndiotactic propylene copolymer (i) used by this invention They are more specifically the transition 
metal complex expressed with the (A) following general formula (I) or (II), and the compound (it may be called an 
"ionization ionicity compound" below) which reacts with the transition metals M under (B) (B~1) above (A), and 
forms the complex of ionicity. Under at least one existence of a catalyst system :which consists of organic aluminum 
oxy compounds and (B-3) at least one sort of compounds chosen from an organoaluminium compound, a propylene, 
(B-2) Copolymerization of at least one sort of olefins chosen from the olefin of the carbon atomic numbers 2-20 
except a propylene and at least one sort of polyenes chosen from conjugate polyene and disconjugate polyene is 
carried out, and it is obtained. 

[0051] (A) The transition metal complex which forms a transition metal complex metallocene system catalyst is 
expressed with the following general formula (I) or (II). 
[0052] 
[Formula 5] 

Cp 2 X 2 Y X 2 

2 M Z M 

\ / \ \ / \ 

Cp' X 1 Cp 1 X 1 

(I) (ID 

[0053] Among a formula (I), M shows Ti, Zr, Hf, Rn, Nd, Sm, or Ru, and is Ti, Zr, or Hf preferably. Cp1 and Cp2 are 
the cyclopentadienyl group which may differ even if mutually the same, and is carrying out the pi bond to M, an 
indenyl group, fluorenyl groups, or those derivative radicals. It is Cp1 when it furthermore explains in full detail. And 
Cp2 It is the ligand configurated in transition metals M, and is the ligand which has cyclopentadienyl frames, such as 
a cyclopentadienyl group, an indenyl group, 4, 5 and 6, a 7-tetrahydro indenyl group, and a fluorenyl group, and the 
ligand which has this cyclopentadienyl frame may have substituents, such as an alkyl group, a cycloalkyl radical, a 
trialkylsilyl group, and a halogen atom. 

[0054] Even if X1 and X2 are mutually the same, they may differ from each other, and they are an anionic ligand or a 
neutral Lewis base ligand. Specifically, the hydrocarbon group of the carbon atomic numbers 1-12, an alkoxy group, 
an aryloxy radical, a sulfonic-acid content radical (-S03Ra, however Ra are the aryl groups permuted by an alkyl 
group, the alkyl group permuted by the halogen atom, the aryl group, the aryl group permuted by the halogen atom, 
or the alkyl group.), a halogen atom, a hydrogen atom, etc. are mentioned. 

[0055] Y is a ligand containing a nitrogen atom, the Lynn atom, an oxygen atom, or a sulfur atom, and may form the 
condensed ring by Z and Y. Z shows the radical containing C, O, B, S, germanium, Si, Sn atoms, or these atoms. 
These atoms may have substituents, such as an alkyl group and an alkoxy group, it may join together mutually and 
the substituent of Z may form the ring. As a joint radical Z, for example The divalent hydrocarbon group of the 
carbon atomic numbers 1-20, The divalent halogenated hydrocarbon radical of the carbon atomic numbers 1-20, a 
divalent silicon content radical, A divalent germanium content radical, a divalent tin content radical, -CO- -SO- - It 
is the radical which S02- -BRb- (it corrects and Rb is the hydrocarbon group of a hydrogen atom, a halogen atom, 
and the carbon atomic numbers 1-20 and the halogenated hydrocarbon radical of the carbon atomic numbers 1-20), 
etc. are mentioned, and contains one O, Si, or C preferably. 

[0056] An example of a transition metal complex expressed with the above-mentioned general formula (I) or (II) 
below is shown. Diphenylmethylene (cyclopentadienyl) (fluorenyl) hafnium dichloride, diphenylmethylene 
(cyclopentadienyl) fluorenyl zirconium dichloride, isopropyl (cyclopentadienyl- 1 -fluorenyl) hafnium dichloride, 
isopropyl (cyclopentadienyl-1 -fluorenyl) zirconium dichloride, dimethyl (t-butyl amide) (fluorenyl) silane titanium 
dimethyl, diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichloride, etc. 

[0057] Moreover, the transition metal complex which transposed the zirconium metal to the titanium metal and the 
hafnium metal in the above compounds can also be illustrated, and the transition metal complex which transposed 
the hafnium metal to the zirconium metal and the titanium metal can also be illustrated. The above transition metal 
complexes are independent, or can be combined two or more sorts and can be used. 

[0058] Particle-like support can be made to be able to support particle-like support and the above transition metal 
complexes (A), and they can also be used, as such particle-like support, organic support, such as inorganic support; 
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Pori alpha olefins, such as Si02, aluminum 203, and B-2s 03. MgO. Zr02, CaO, Ti02, ZnO. Sn02, BaO. and ThO. 
polypropylene, polyl butene, poly4 methyl 1 pentene, and a styrene-divinylbenzene copolymer, can be used. Such 
particle-like support is independent or can be combined two or more sorts and can be used. 
[0059] (B-1) An ionization ionicity compound ionization ionicity compound (B-1) is a compound which reacts with 
the transition metals M in a transition metal complex (A), and forms the complex of ionicity, and can illustrate Lewis 
acid, an ionicity compound, a borane compound, and a carborane compound as such an ionization ionicity compound. 

[0060] As Lewis acid, the compound shown by BR3 (R is the phenyl group or fluorine atom which may have 
substituents, such as a fluorine atom, a methyl group, and a trifluoromethyl radical, among a formula.) is mentioned. 
For example, trifluoro boron, triphenyl boron, tris (4-fiuoro phenyl) boron, Tris (3, 5-difluoro phenyl) boron, tris (4- 
fluoro methylphenyl) boron, Tris (pentafluorophenyl) boron, tris (p-tolyl) boron, tris (o-tolyl) boron, tris (3, 5- 
dimethylphenyl) boron, etc. are mentioned. 

[0061] As an ionicity compound, trialkyl permutation ammonium salt N, and N-dialkyl anilinium salt, dialkyl 
ammonium satt'a thoria reel HOSUFONIUMU salt etc. are mentioned Concretely, as trialkyl permutation ammonium 
salt, triethyl ammonium tetrapod (phenyl) boron, TORIPURO pill ammonium tetrapod (phenyl) boron, Tori (n-butyl) 
ammonium tetrapod (phenyl) boron, etc. are mentioned, for example. As dialkyl ammonium salt Jl (1 -propyl) 
ammonium tetrapod (pentafluorophenyl) boron, dicyclohexyl ammonium tetrapod (phenyl) boron, etc. are mentioned, 
for example. Furthermore, triphenyIcarbeniumtetrakis(pentafluorophenyl)borate, N. and N-dimethyl anilinium tetrakis 
(pentafluorophenyl) borate, ferro SENIUMU tetrapod (pentafluorophenyl) borate, etc. can also be mentioned as an 
ionicity compound. 

[0062] As a borane compound, the salt of metal borane anions, such as decaborane (14) screw [Tori (n-butyl) 
ammonium] nona borate, screw [Tori (n-butyl) ammonium] deca borate, and screw [Tori (n-butyl) ammonium] screw 
(dodeca hydride dodeca borate) nickel acid chloride (III), etc. is mentioned. As a carborane compound, the. salt of, - 
metal carborane anions, such as 4-cull BANONA borane (14), 1, 3-JiKARUBA nona borane (13) screw [Tori (n- 
butyl) ammonium] screw (undecahydride-7-KARUBA undeca borate) nickel acid chloride (IV), etc. is mentioned 
[0063] the above ionization ionicity compounds (B-1) — independent — or two or more sorts can be combined and 
it can use. l 

(B-2) An organic aluminum oxy compound organic aluminum oxy compound (B-2) may be an organic aluminum oxy 
compound of benzene insolubility which may be well-known aluminoxane and is conventionally illustrated by JP,2- 
78687A 

[0064] Specifically, well-known aluminoxane (alumoxane) is conventionally expressed with the following general 
formula. 
[0065] 
[Formula 6] 



R*-A 1 — eOA 1-hrOA 1 R 2 



tOA I— h 



[0066] the inside of a formula, and R — hydrocarbon groups, such as a methyl group, an ethyl group, a propyl group, 
and butyl, — it is — desirable — a methyl group and an ethyl group — it is a methyl group especially preferably, m 
is two or more integers and is the integer of 5-40 preferably, here, aluminoxane may be formed from the mixed 
alkyloxy aluminum unit which consists of an alkyloxy aluminum unit (here — it is — the hydrocarbon group as R with 
R1 and R2 — it is — R1 and R2 — difference — a radical is shown.) expressed with the alkyloxy aluminum unit and 
formula (OAI (R2)) which are expressed with a formula (OAI (RD). [ same ] 

[0067] In addition, the organic aluminum oxy compound may contain the organic compound component of metals 
other than a small amount of aluminum. The above organic aluminum oxy compounds are one-sort independent, or 
can be combined two or more sorts and can be used. The particle-like support mentioned above can be made to be 
able to support said organic aluminum oxy compound or an ionization ionicity compound, and it can also be used. 
[0068] Moreover, it faces forming a catalyst and the following organoaluminium compounds (B-3) may be used with 
an ionization ionicity compound (B-1) or an organic aluminum oxy compound (B-2). 

(B-3) As an organoaluminium compound organoaluminium compound (B-3), the compound which has at least one 
aluminum-carbon to carbon bond can be used for intramolecular. As such a compound, the organoaluminium 
compound expressed with the following general formula, for example is mentioned. 

[0069] (R1) m aluminum(0 (R2)) n Hp Xq (R1 and R2 among a formula) even when it is mutually the same — 
differing — **** — carbon atomic number usual — the hydrocarbon group of 1-4 is shown preferably, X shows a 
halogen atom, 0< m<=3 and n are 1-15, and a number with which 0<=n<3 and p fill 0<=p<3, and q fills 0<=q<3, and, 
moreover, m is m+n+p+q=3. 

In this invention, as a catalyst for the above-mentioned syndiotactic propylene copolymer (i) manufacture, although 
the above metallocene system catalysts are used preferably, the titanium system catalyst which consists of the ** 
solid-state-like titanium catalyst components and organoaluminium compounds better known than before other than 
the above-mentioned metallocene system catalyst depending on the case, and the vanadium system catalyst which 
consists of a ** fusibility vanadium compound and an organoaluminium compound can also be used. 
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[0070] By this invention, copolymerization of olefins other than a propylene and a propylene and the polyene is 
usually carried out by the liquid phase to the bottom of existence of the above metallocene system catalysts. Under 
the present circumstances, although an inert hydrocarbon solvent which was generally mentioned above is used, a 
propylene may be used as a solvent. Copolymerization can be performed by any approach of a batch method or a 
continuous magnetization method. 

[0071] When carrying out copolymerization with a batch method using a metallocene system catalyst, the 
concentration of the transition metal complex in a polymerization system (A) is usually preferably used in the 
amount of 0.0001 - 0.5 millimol 0.00005 to 1 millimol per polymerization volume of 11. An ionization ionicity compound 
(B-1) is the mole ratio (B-1/A) of an ionization ionicity compound to a transition metal complex (A), and is used in 
0.5-20, and an amount that is preferably set to 1-10. 

[0072] An organic aluminum oxy compound (B-2) is the mole ratio (aluminum/M) of an aluminum atom (aluminum) to 
the transition-metals atom (M) in a transition metal complex (A), and is used in 1-10000, and an amount that is 
preferably set to 10-5000. Moreover, when an organoaluminium compound is used, it is usually used about zero to 5 
millimol per polymerization volume of II. in an amount which serves as about zero to 2 millimol preferably. 
[0073] a copolymerization reaction — usually — temperature -20-150 degrees C — desirable — 0-120 degrees C 

— further — desirable — the range of 0-100 degrees C — it is — a pressure — 0 — exceeding - it is preferably 
carried out to the bottom of the condition of the range of -5MPa 8 MPa exceeding 0. Moreover, although reaction 
time (it is mean flow-time when copolymerization is carried out with a continuous magnetization method) changes 
also with conditions, such as catalyst concentration and polymerization temperature, it is usually for [ 10 minutes ] 

- 1 .5 hours preferably for for 5 minutes to 3 hours. 

[0074] If copolymerization of a propylene, an olefin, and the polyene is carried out as mentioned above, a 
syndiotactic propylene copolymer will be obtained as polymerization liquid which usually contains this. This 
polymerization liquid is processed by the conventional method, and a syndiotactic propylene copolymer (i) is 
obtained. After such a syndiotactic propylene copolymers (i's)'s constructing a bridge as it is and using it as a 
bridge formation object, it blends with the following syndiotactic propylene polymer (ii), and is good also as a 
thermoplastics constituent of this invention, and after blending it with the following syndiotactic propylene polymer 
(ii) and using it as a propylene system resin constituent, it constructs a bridge, and is good also as a thermoplastics 
constituent of this invention. 
[0075] 

(ii) — the repeat unit which the syndiotactic propylene polymer (ii) used by syndiotactic propylene polymer this 
invention consists of a repeat unit drawn from a propylene, and is drawn from the olefin of carbon atomic numbers 
2-20 other than a propylene, a polyene, etc. — less than [ 10 mol % ] — desirable — less than [ 5 mol % ] — you 
may contain in the amount not more than 1 mol % more preferably. 

[0076] The same thing as the above is mentioned as the olefin of carbon atomic numbers 2-20 other than a 
propylene, and a polyene. The temperature (Tm) of the maximum peak location in the endoergic curve of a 
differential scanning calorimeter (DSC) is 110 degrees C or more, and the syndiotactic propylene polymer (ii) used 
by this invention is syndiotactic structure substantially, and the syndiotacticity seen on the triad chain of a 
propylene is 0.7 or more preferably 0.6 or more. When syndiotacticity is in such range, a crystallization rate is quick 
and it excels in workability. 

[0077] The syndiotacticity seen on the triad chain of a propylene here is explained. The triad syndiotactcity (it may 
be called "it molar fraction" below) of this syndiotactic propylene polymer (ii) is called for as a ratio of the side- 
chain methyl group of the 2nd unit eye of the propylene unit 3 chain section which carried out the head to tail 
linkage on the strength (area) by 13 C-NMR spectrum and the following type of a syndiotactic propylene polymer (ii). 

[0078] rr molar fraction (%) =PPP(rr) / (PPP(mm)+PPP(mr)+PPP(rr)} x100 (PPP (mm), PPP (mr), and PPP (rr) are 
the area of the side-chain methyl group of the 2nd unit eye of the propylene unit 3 chain section which is observed 
in the following shift field of 1 3 C-NMR spectrum, respectively and which carried out the head to tail linkage among 
a formula.) 
[0079] 
[A table 1] 

a 1 



ftlftttt 

21. 0~21. 9ppi 


B2«« 
20. 3~2K Oppm 


19. 5—20. 3ppn 


P P P (mi) 


PPP (mr) 


PPP (rr) 



[0080] Such PPP (mm), PPP (mr), and PPP (rr) show the propylene 3 unit chain in which the following structure 
carried out the head to tail linkage, respectively. 
[0081] 
[Formula 7] 
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[0082] In addition, in a methyl carbon field (19-23 ppm), the side-chain methyl group peak of the propylene unit in 
other following chains is observed besides the side-chain methyl group of the propylene unit in the above head-to- 
tail-linkage propylene 3 chains. In case it asks for rr molar fraction the peak area of the methyl group which is not 
based on such propylene unit 3 chain is amended as follows. In addition, P shows the repeating unit drawn from a 
propylene, and E shows the repeat unit drawn from ethylene. 

[0083] ** In the 2nd field, the peak originating in the side^chain methyl group of the 2nd unit (propylene unit) eye in 
the PPE3 chain in which propylenes carried out the head. to tail linkage is observed. It can ask for the area of this 
methyl group peak from the peak area of the methine group (it resonates near 30.6 ppm) of the 2nd unit in a PPE 
chain (propylene unit). 

** In the 3rd field, the peak originating in the side-chain methyl group of the 2nd unit (propylene unit) eye in EPE3 
chain is observed. 

[0084] It can ask for this methyl group peak area from the peak area of the methine group (it resonates near 32.9 
ppm) of the 2nd unit in an EPE chain (propylene unit). 

** In the 2nd field and the 3rd field, the peak which originates in an ethylene ethylene random copolymer at little ** 
rare **, the following substructure (i), (ii) and (iii) methyl group C in a location irregular unit as shown - E* is 
observed. 

[0085] In the 2nd field, a methyl group C peak, a methyl group D peak, and a methyl group D* peak are observed, and 
a methyl group E peak and a methyl group E' peak are observed in the 3rd field. In addition, among the methyl group 
in a location irregular unit (i) - (iii), a methyl group A peak and a methyl group B peak are observed by 17.3 ppm and 
17.0 ppm, respectively, and are not observed in the 1-3rd fields. 
[0086] 
[Formula 8] 

A B C 

CH3 CHj CH 3 CH 3 CH 3 CH 3 

i i i i i i 

- (CHj-CH) - (CH r CH) - !CH r -CH) - (CH-CH,) - (CH 2 -CH) - (CH 2 -CH) - 

«K£(ii) D E D 

CH 3 CH 3 CH 3 CH 3 CH3 

ii i ii 

- (CH r CH) - (CH 2 -CH) - (CH 2 -CH 2 ) - (CH-CH 2 ) - (CH r CH) - (CH,-CH) - 

tt£(iii) E' D* 

CH 3 CH 3 CH 3 CH 3 CH 3 

ii i ii 

- (CHj-CH) - (CHj-CH) - (CH r CH z ) „- (CH-CH,) - (CH r CH) - (CH r CH) - 

(n^2) 



[0087] It can ask for the peak area of methyl group C from the peak area of an adjoining methine group (it resonates 
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near 31 .3 ppm). It can ask for the peak area of methyl group D from one half of the sums of the peak area of the 
peak (near 34.3 ppm and near 34.5 ppm) based on **** methylene carbon of structure (ii). 
[0088] It can ask for the peak area of methyl group D' from the area of the peak (near 33.3 ppm) based on the 
methine group which adjoins methyl group E' of structure (iii). It can ask for the peak area of methyl group E from 
the peak area of adjoining methine carbon (near 33.7 ppm). It can ask for the peak area of methyl group E ! from the 
peak area of adjoining methine carbon (near 33.3 ppm). 

[0089] Therefore, it can ask for the peak area of the side-chain methyl group of the 2nd propylene unit in the 
propylene unit 3 chain which carried out the head to tail linkage by deducting these peak areas from the total peak 
area of the 2nd field and the 3rd field. In addition, each carbon peak in a spectrum can refer to reference (30 
Polymer, 1350 (1989)), and can belong. 

[0090] rr molar fraction of a syndiotactic propylene polymer (ii) is specifically measured as follows. That is, 
hexachlorobutadiene 2.0ml is made to carry out the heating dissolution of the 0.35g of the samples. After filtering 
this solution with a glass filter (G2) f deuteration benzene 0.5ml is added and it inserts in an NMR tube with a bore of 
10mm. And 13 C-NMR measurement is performed at 120 degrees C using a JEOL GX-500 mold NMR measuring 
device. The count of addition is made into 10,000 times or more. 

[0091] As for such a syndiotactic propylene polymer (ii), it is desirable for 0.01 - 10 dl/g [eta] of limiting viscosity 
measured in 135-degree-C decalin to be usually in the range of 0.05 - 10 dl/g preferably. As for a syndiotactic 
propylene polymer (ii), it is still more desirable for 30 degrees C or less (Tg) of glass transition temperature which 
has a single glass transition temperature and was measured with the differential scanning calorimeter (DSC) to be 
usually in the range of 20 degrees C or less preferably. 

[0092] As for a syndiotactic propylene polymer (ii), it is [ the molecular weight distribution (Mw/Mn, polystyrene 
conversion, Mwiweight average molecular weight, Mn: number average molecular weight) measured with gel 
permeation chromatography (GPC) ] desirable that it is 4.0 or less. The syndiotactic propylene polymer (ii) used by 
this invention can be manufactured by carrying out the polymerization of at least one sort of polyenes chosen as 
the bottom of existence of the above catalysts used for manufacture of a syndiotactic propylene copolymer (i) from 
a propylene, and at least one sort of olefins, conjugate polyene and disconjugate polyene which are chosen from the 
olefin of the ^carbon atomic numbers 2-20 except a propylene if needed so that it may have the above properties 
eventually. 

[0093] In the thermoplastic constituent concerning thermoplastics constituent this invention (i) It consists of a 
syndiotactic propylene copolymer and a (ii) syndiotactic propylene polymer. Said syndiotactic propylene copolymer 

(i) 1 - 99 weight section, To 10-90 weight section and a pan, preferably [ it is desirable and ] 20 - 80 weight 
section, There are 99 - 1 weight section and a thing which comes preferably to construct a bridge over 10-90 
weight section and the propylene system resin constituent contained still more preferably in the amount of 20 - 80 
weight section (however, (i)+{ii)=100 weight section) about said syndiotactic propylene polymer (ii). 

[0094] Such a thermoplastics constituent can mix a syndiotactic propylene polymer (ii) for example, with a 
syndiotactic propylene copolymer (i) at a predetermined rate, can prepare a propylene system resin constituent, and 
can manufacture it by constructing a bridge in this propylene system resin constituent by approach which is 
subsequently mentioned later. Mixing with a syndiotactic propylene copolymer (i) and a syndiotactic propylene 
polymer (ii) The approach of well-known arbitration can be adopted and manufactured. For example, a syndiotactic 
propylene copolymer (i). It is added by a syndiotactic propylene (ii) and request and also a component Variously A 
well-known approach, for example, a Henschel mixer, V-blender, a ribbon blender, After the approach of mixing with 
a tumbler blender etc., or mixing, with a 1 shaft extruder, a twin screw extruder, a kneader, a Banbury mixer, etc., 
melting kneading can be carried out, and the approach of corning or pulverizing further can be adopted and 
manufactured. 

[0095] In the thermoplastics constituent concerning this invention, moreover, (i) syndiotactic propylene copolymer, 

(ii) The bridge formation object with which it comes to construct a bridge over the propylene system resin 
constituent which consists of a syndiotactic propylene polymer, (ii) Consist of a syndiotactic propylene polymer and 
it converts into the syndiotactic propylene copolymer (i) and syndiotactic propylene polymer (ii) before bridge 
formation. Said syndiotactic propylene copolymer (i) 1 - 99 weight section, To 10 - 90 weight section and a pan, 
preferably [ it is desirable and ] 20 - 80 weight section, said syndiotactic propylene polymer (ii) — 99-1 weight 
section — there are 10-90 weight section and a thing contained still more preferably in the amount of 20 - 80 
weight section (however, (i)+(ii)=100 weight section) preferably. The content rate of the above-mentioned 
syndiotactic propylene copolymer (i) and a syndiotactic propylene polymer (ii) can be calculated from the charge of 
each raw material resin at the time of preparing for example, a thermoplastics constituent. 

[0096] Such a thermoplastics constituent mixes a syndiotactic propylene polymer (ii) for example, with a 
syndiotactic propylene copolymer (i) at a predetermined rate, prepares a propylene system resin constituent, can 
construct a bridge in this propylene system resin constituent by approach which is subsequently mentioned later, 
can use it as a bridge formation object, and can be manufactured by mixing a syndiotactic propylene polymer (ii) 
with this bridge formation object at a predetermined rate further. 

[0097] Mixing with a syndiotactic propylene copolymer (i) and a syndiotactic propylene polymer (ii) and mixing with a 
bridge formation object and a syndiotactic propylene polymer (ii) can be performed by the approach mentioned 
above and the same approach. In the thermoplastics constituent furthermore applied to this invention The bridge 
formation object of a syndiotactic propylene copolymer (i), (D (ii) It consists of a syndiotactic propylene polymer. 
Said bridge formation object (D 1 - 99 weight section, To 10-90 weight section and a pan, preferably [ it is 
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desirable and ] 20 - 80 weight section, said syndiotactic propylene polymer (ii) — 99-1 weight section — there are 
10-90 weight section and a thing contained still more preferably in the amount of 20 - 80 weight section (however, 
(i>Kii)=100 weight section) preferably. 

[0098] Such a thermoplastics constituent can construct a bridge by approach which mentions for example, a 
syndiotactic propylene copolymer (i) later, can be used as a bridge formation object (i*). and can be manufactured by 
mixing a syndiotactic propylene polymer (ii) with this bridge formation object (D at a predetermined rate further. 
Mixing with a bridge formation object (D and a syndiotactic propylene polymer (ii) can be performed by the approach 
mentioned above and the same approach. 

[0099] In denaturation this invention, you may denaturalize the above-mentioned propylene system resin constituent 
in one of the phases which manufactures a thermoplastics constituent. Since the propylene system resin 
constituent contains the syndiotactic propylene copolymer (i) which has double association in the principal chain 
and the side chain, various denaturation is possible for it. 

[0100] For example, by peroxide denaturation, epoxidation of the double association can be carried out and the 
epoxy group which is rich in reactivity in a copolymer can be introduced. Thereby, utilization also becomes possible 
as the utilization or the reactant resin as heat-curing mold resin. Furthermore, double association is available to a 
Diels-Alder reaction, a Michael addition reaction, etc. In addition, thermal resistance and ozone resistance also 
improve further by hydrogenating double association of a principal chain selectively and carrying out it to saturation. 

[0101] In this invention, you may denaturalize some or all of a propylene system resin constituent with unsaturated 
carboxylic acid, its derivative, or an aromatic series vinyl compound, and, as for the amount of denaturation, it is 
desirable that it is 0.01 - 30% of the weight of the range. Moreover, since the syndiotactic propylene copolymer 
which has double association is contained in the propylene system resin constituent, reduction of the radical 
initiator used on the occasion of denaturation can be aimed at. 

[0102] In the propylene system resin constituent used by this invention, since end duplex association exists in a 
side chain, while the amount of the radical initiator used can be reduced, in order that the radical to generate may 
react with double association, a decomposition reaction is controlled, as a result lowering of molecular weight is also 
suppressed. On the other hand, by the resin in which side-chain duplex association does not exist, the radical which 
generates hydrogen according to an abstraction reaction is made into the start point. Since a lot of initiators are 
needed in order that all initiators may not carry out induction of the hydrogen abstraction reaction, and a 
decomposition reaction is also concurred with, generally molecular weight falls. 

[0103] As a monomer (henceforth a "graft monomer") used for denaturation, unsaturated carboxylic acid, its 
derivative, or an aromatic series vinyl compound is mentioned. Specifically, an acrylic acid, a methacrylic acid, a 
maleic acid, a fumaric acid, an itaconic acid, etc. are mentioned as unsaturated carboxylic acid. 

[0104] As a derivative of unsaturated carboxylic acid, an acid anhydride, ester, an amide, imide, a metal salt, etc. are 
mentioned. Moreover, specifically A maleic anhydride, an anhydrous citraconic acid, itaconic acid anhydride, a methyl 
acrylate, A methyl methacrylate, an ethyl acrylate, ethyl methacrylate, butyl acrylate, Methacrylic-acid butyl, 
metaglycidyl acrylate, glycidyl methacrylate, Maleic-acid monoethyl ester, maleic-acid diethyl ester, fumaric-acid 
monomethyl ester, Dimethyl fumarate ester, itaconic-acid monomethyl ester, itaconic-acid diethyl ester, Acrylamide, 
methacrylamide, the maleic-acid monoamide, maleic-acid diamide, Maleic-acid-N - Monoethyl amide, maleic-acid-N, 
and N-diethyl amide, Maleic-acid-N-monobutyl amide, maleic-acid-N. and N-dibutyl amide, The fumaric-acid 
monoamide, fumaric-acid diamide, a fumaric-acid-N-monoethyl amide, Fumaric-acid-N and N-diethyl amide, 
fumaric-acid-N - Monobutyl amide, Fumaric-acid-N and N-dibutyl amide, maleimide, N-butylmaleimide, N-phenyl 
maleimide, acrylic-acid sodium, sodium methacrylate, an acrylic-acid potassium, a methacrylic-acid potassium, etc. 
are mentioned. In these graft monomers, it is desirable to use a maleic anhydride. 

[0105] As an aromatic series vinyl compound, specifically Styrene;o-m ethyl styrene, m-methyl styrene, p-methyl 
styrene, o. p-dimethyl styrene, Monochrome, such as o-ethyl styrene, m-ethyl styrene. and p-ethyl styrene, or poly 
alkyl styrene; Methoxy styrene, Ethoxy styrene, a vinyl benzoic acid, vinyl methyl benzoate, vinylbenzyl acetate, 
Functional-group content styrene derivative;3-phenyl propylenes, such as hydroxystyrene, o-chloro styrene, p- 
chloro styrene, and a divinylbenzene, 4-phenyl butene, alpha methyl styrene, etc. are mentioned. In these, styrene or 
4-m ethoxy styrene is desirable. 

[0106] In order to carry out the graft copolymerization of the graft monomer to a propylene system resin 
constituent and to manufacture a denaturation copolymer, well-known various approaches are employable. For 
example, there is a method of performing graft copolymerization by heating a propylene system resin constituent 
and a graft monomer at an elevated temperature, without adding a radical initiator or adding under existence of a 
solvent or un-existing. 

[0107] In order to manufacture the denaturation propylene system resin constituent with which the part or all whose 
rate of a graft is 0.01 - 30 % of the weight denaturalized From on industrial manufacture, the higher denaturation 
propylene system resin constituent of the rate of a graft is manufactured. Next although the method of mixing this 
denaturation propylene system resin constituent to a propylene system resin constituent, and adjusting the rate of a 
graft to it is a desirable approach since it can adjust the concentration of the graft monomer in a constituent 
suitably It does not interfere, even if it blends and carries out the graft of the graft monomer of the specified 
quantity to a propylene system resin constituent from the beginning. 

[0108] As for the amount of denaturation by the graft monomer to a propylene system resin constituent, it is 
desirable that the rate of a graft in the whole mixture of the above graft denaturation objects or a graft denaturation 
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object, and a native object is in the range which is 0.05 - 10 % of the weight especially 0.01 to 30% of the weight. 
In bridge formation this invention, bridge formation of a syndiotactic propylene copolymer (i) and a propylene system 
resin constituent is performed as follows. 

[0109] In case a bridge is constructed, a vulcanization accelerator, a vulcanization assistant etc. may be added if 
needed, and a bulking agent, a softener, etc. can also .be added if needed. 

As a cross linking agent cross linking agent, a sulfur system compound, organic peroxide, quinoid, phenol resin, etc. 
are mentioned. 

[0110] Specifically as a sulfur system compound, sulfur, sulfur chloride, sulfur dichloride, morpholine disulfide, 
alkylphenol disulfide, tetramethylthiuramdisulfide, a dimethyl dithiocarbamic acid selenium, etc. are mentioned. Sulfur 
is used preferably especially, a sulfur system compound — the syndiotactic propylene copolymer (i) or propylene 
system resin constituent 100 weight section — receiving — 0.1 - 10 weight section — it is preferably used in the 
amount of 0.5 - 5 weight section. 

[01 1 1] As organic peroxide, what is conventionally used for the peroxide vulcanization of rubber is used widely. 
Specifically, they are dicumyl peroxide, di-t-butyl peroxide, and G tert-butyl peroxide. - They are 3, 3, a 5-trimethyl 
cyclohexane, t-butyl hydroperoxide, t-butyl cumyl peroxide, benzoyl peroxide, 2, the 5-dimethyl -2. and 5-di-tert- 
butyl peroxide hexyne. - KISAN, 2, 5-dimethyl -2, 5-monochrome (tert-butyl peroxide)-hexane, alpha, and alpha- 
screw (tert-butyl peroxide-m-isopropyl) benzene etc. is mentioned to 3, 2, the 5-dimethyl -2, and 5-JI 
(benzoylperoxy). Especially, they are dicumyl peroxide, di-t-butyl peroxide, and G tert-butyl peroxide. - A 3, 3, and 
5-trimethyl cyclohexane is used preferably. These organic peroxide is one-sort independent or can be combined 
two or more sorts and can be used. 

[0112] 0.0003-0.05 mols of organic peroxide are preferably used in 0.001-0.03 mols to a syndiotactic propylene 
copolymer (i) or 1 0Og of propylene system resin constituents. 

When using a sulfur system compound as a vulcanization-accelerator cross linking agent it is desirable to use a 
vulcanization accelerator together. As a vulcanization accelerator, specifically N-cyclohexyl-2-benzothiazole 
sulfenamide (CBZ), N-oxy-diethylene-2-benzothiazole sulfenamide, N, and N-diisopropyl-2-benzothiazole 
sulfenamide, 2-mercaptobenzothiazole, 2-(2,4-dinitrophenyl) mercaptobenzothiazole, 2-(2, 6-diethyl-4-morpholino 
thio) benzothiazole, Thiazole system compounds, such as dibenzothiazyl disulfide; Diphenylguanidirie (DPG), triphenyl 
guanidine, di-ortho-nitrileguanidine, and an ortho chromatic NITORIRUBA iguana — the id — Guanidine compounds, 
such as diphenylguanidine phthalate; An acetaldehyde-aniline reactant Imidazoline system compounds, such as 
aldehyde amines, such as a butyraldehyde-aniline condensate, a hexamethylenetetramine, and acetaldehyde 
ammonia, or aldehyde ammonia system compound;2-mercapto imidazoline; Thiocarbanilide, diethyl thiourea. Thiourea 
system compounds, such as dibutyl thiourea, trimethyl thiourea, and JIORUSO tolyl thiourea; 
Tetramethylthiurammonosulfide, Tetramethylthiuramdisulfide, a tetraethylthiuram disulfide, Thiuram system 
compounds, such as tetrabuthytthiuram disulfide and pentamethylene thiuram tetrasulfide; Zinc 
dimethyldithiocarbamate. Zinc diethyldithiocarbamate, G n - Butyl dithiocarbamic acid zinc, Ethyl phenyl 
dithiocarbamic acid zinc, buthylphenyl dithiocarbamic acid zinc, Xanthate system compounds, such as dithioic acid 
salt system compound; dibutoxy SANTOGEN acid zinc, such as sodium dimethyldithiocarbamate, a dimethyl 
dithiocarbamic acid selenium, and a dimethyl dithiocarbamic acid tellurium; compounds, such as a zinc white, etc. are 

mentioned. 

[0113] these vulcanization accelerators — the syndiotactic propylene copolymer (i) or propylene system resin 
constituent 100 weight section — receiving — 0.1 - 20 weight section — it is preferably used in the amount of 0.2 
- 10 weight section. 

When using organic peroxide as a vulcanization assistant cross linking agent it is desirable to use a vulcanization 
assistant together. Specifically as a vulcanization assistant allyl compound system compounds, such as 
methacrylate system compound; diallyl phthalates [ f such as quinonedioxime compound; polyethylene glycol 
dim etna cry I ate, ], such as sulfur; p-quinonedioxime, and a triaryl SHIANU rate, other maleimide system compound; 
divinylbenzenes, etc. are mentioned. 

[01 14] 0.5-2 mols of such vulcanization assistants are preferably used in the amount of abbreviation equimolar to 
one mol of organic peroxide to be used. 

As a softener softener, the softener conventionally blended with rubber is used widely. Specifically Process oil, a 
lubricating oil, paraffin, a liquid paraffin, Coal tar system softeners, such as petroleum system softener coal tars, 
such as petroleum asphalt and vaseline, and a coal-tar pitch; Castor oil, Fatty-oil system softener; tall oil; factices, 
such as linseed oil, rapeseed oil, and palm oil; Beeswax, Lows, such as a carnauba wax and lanolin; A ricinoleic acid, 
a palmitic acid, A fatty acid and fatty-acid salts, such as barium stearate, calcium stearate, and lauric-acid zinc; 
synthetic macromolecule matter, such as petroleum resin, atactic polypropylene, and cumarone indene resin, is 
mentioned. Especially, a petroleum system softener is used preferably and especially process oil is used preferably. 
[01 15] Although the loadings of these softeners can be suitably chosen by the application of a bridge formation 
object they are usually below the 100 weight sections preferably below the 150 weight sections to the syndiotactic 
propylene copolymer (i) or propylene system resin constituent 100 weight section. In this invention, a rubber 
reinforcing agent, an antioxidant processing aid, etc. can be further blended with a non-vulcanized syndiotactic 
propylene copolymer (i) or a propylene system resin constituent, and the class and loadings can be suitably chosen 
according to the application of a bridge formation object the engine performance of the bridge formation object to 
mean, etc. 

[01 16] Especially as an approach of manufacturing a bridge formation object from the process syndiotactic 
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propylene copolymer (i) of a bridge formation object or a propylene system resin constituent, although not limited, 
the following approaches are specifically adopted. When adopting the approach using a cross linking agent as the 
bridge formation approach Mixers, such as a Banbury mixer, are used Besides a syndiotactic propylene copolymer 
(i) or a propylene system resin constituent After kneading a bulking agent, a softener, etc. for 3-10 minutes at the 
temperature of 80-170 degrees C if. needed, Additional mixing of a vulcanization accelerator or the vulcanization 
assistant js carried out a vulcanizing agent and if needed using the roll of an. opening roll etc. After kneading for 5 - 
30 minutes with the roll temperature of 40-80 degrees C, it **** and the syndiotactic propylene copolymer (i) which 
is not vulcanized [ of the shape of the shape of a ribbon and a sheet ] or a propylene system resin constituent is 
prepared. 

[01 1 7] Thus, the prepared non-vulcanized syndiotactic propylene copolymer (i) or propylene system resin 
constituent is fabricated in the configuration meant with an extruding press machine, a calendering roll, or a press, 
and is heated for 1 - 30 minutes at the temperature of 150-270 degrees C to shaping and coincidence, or a 
moldings is introduced in a vulcanization tub, and a bridge formation object is obtained by heating for 1 - 30 minutes 
at the temperature of 150-270 degrees C. You may carry out without performing vulcanization within metal mold 
and using metal mold. When not using metal mold, the process of shaping and vulcanization is usually carried out 
continuously. As the heating approach in a vulcanization tub, heating tubs, such as heat air, the glass bead fluid bed, 
UHF (ultrahigh frequency electromagnetic wave), and steam, can be used. 

[01 18] When adopting the approach of irradiating an electron ray as the bridge formation approach Mixers, such as a 
Banbury mixer, are used. Besides a syndiotactic propylene copolymer (i) or a propylene system resin constituent 
After kneading a bulking agent, a softener, etc. for 3 - 10 minutes at the temperature of 80-170 degrees C if needed 
and kneading for 5-30 minutes with the roll temperature of 40-80 degrees C using rolls, such as an opening roll, it 
**** and the compound which is not vulcanized [ of the shape of the shape of a ribbon and a sheet ] is prepared. 
[01 1 9] Thus, the prepared syndiotactic propylene copolymer (i) or propylene system resin constituent is fabricated 
in the configuration meant with an extruding press machine, a calendering roll, or a press, and vulcanizate is 
obtained by irradiating an electron ray. As for the exposure of an electron ray, it is desirable to perform preferably, 
the electron ray which has the energy of 0.3-2MeV 0.1 to 10 MeV (megger electron volt), so that an absorbed dose 
may be preferably set to 0.5 - 1 0Mrad 0.5 to 35 Mrad (megger RADDO). 

[01 20] The thermoplastics constituent concerning this invention is excellent in thermal resistance, abrasion 
resistance, and flexibility balance. 

Additives, such as a crystalline-germ agent a weatherproof stabilizer, a heat-resistant stabilizer, an antistatic agent, 
a slip inhibitor, an anti blocking agent an antifogger, lubricant a pigment, a color, a plasticizer, an antioxidant a 
hydrochloric-acid absorbent and an antioxidant may be blended with the thermoplastics constituent concerning 
compounding agent this invention in the range which does not spoil the object of this invention if needed. Moreover, 
unless it deviates from the meaning of this invention, the little blend of other synthetic resin can be carried out 
[0121] It is used without restricting especially the various nucleating additives known conventionally as a 
crystalline-nucleus agent crystalline-nucleus agent The aromatic series phosphate listed below as a crystalline- 
germ agent a benzylidene sorbitol, aromatic carboxylic acid, a rosin system nucleating additive, etc. are illustrated. 
As aromatic series phosphate, the compound expressed with the following type (1) can be mentioned. 
[0122] 
Formula 9] 
R 2 




(1) 



[0123] (As for R1, an oxygen atom, a sulfur atom, or a carbon atomic number shows the hydrocarbon group of 1-10 
among a formula.) R2 And R3 A hydrogen atom or a carbon atomic number shows the hydrocarbon group of 1-10. 
R2 And R3 even if of the same kind — different species — you may be — R2 Comrades and R3 Comrades or R2 
R3 It joins together, and it may be annular, M shows a 1 - trivalent metal atom, and n is the integer of 1 -3. 
As a compound expressed with said formula (1), specifically Sodium -2, 2'-methylenebis (4, 6-G t-buthylphenyl) 
phosphate, Sodium -2, 2-ethylidene-screw (4, 6-G t-buthylphenyl) phosphate, A lithium -2, 2'-methylenebis-(4 f 6- 
G t-buthylphenyl) phosphate, A lithium -2, 2-ethylidene-screw (4, 6-G t-buthylphenyl) phosphate. Sodium -2, 2'- 
ethylidene-screw (4-i-propyl-6-t-buthylphenyl) phosphate, A lithium -2, 2-methylenebis (4-methyl-6-t- 
buthylphenyl) phosphate, A lithium -2, 2'-methylenebis (4-ethyl-6-t-buthylphenyl) phosphate, A calcium-screw [2 
and 2'-thio screw (4-methyl-6-t-buthy I phenyl) phosphate], A calcium-screw [2 and 2'-thio screw (4-ethyl-6-t- 
buthylphenyl) phosphate], A calcium-screw [2 and 2'-thio screw-(4, 6-G t-buthylphenyl) phosphate], A magnesium- 
screw [2 and 2'-thio screw (4, 6-G t-buthylphenyl) phosphate], A magnesium-screw [2 and 2'-thio screw-(4-t-octyl 
phenyl) phosphate], Sodium -2, 2'-butylidenebis (4, 6-G methylphenyl) phosphate, Sodium -2, 2 -butylidenebis (4, 6- 
G t-buthylphenyl) phosphate, Sodium -2, 2'-t-octyl methylene-screw (4, 6-G methylphenyl) phosphate, Sodium -2, 
2-t-octyl methylene-screw (4, 6-G t-buthylphenyl) phosphate, Calcium-screw - (2 and 2-methylenebis (4, 6-G t- 
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buthylphenyl) phosphate), A magnesium-screw [2 and 2-methylenebis (4, 6-G t-buthylphenyl) phosphate], A 
barium-screw [2 and 2-methylenebis (4, 6-G t-buthylphenyl) phosphate], Sodium -2. 2-methylenebis (4-methyl-6- 
t-buthylphenyl) phosphate. Sodium -2, 2-methylenebis (4-ethyl-6-t-buthylphenyl) phosphate, Sodium (4, 4'- 
dimethyl -5, 6'-G t-butyl -2, 2-biphenyl) phosphate, A calcium-screw [(4. the 4'-dimethyl -6, 6-G t-butyl -2, 2- 
biphenyl) phosphate], Sodium -2, 2-ethylidene-screw (4-m-butyl-6-t-buthylphenyl) phosphate. Sodium -2. 2- 
methylenebis (4, 6-G methylphenyl) phosphate, Sodium -2, 2 , -methylenebis (4, 6-G ethyl phenyl) phosphate, A 
potassium -2, 2-ethylidene-screw (4, 6-G t-buthylphenyl) phosphate, A calcium-screw [2 and 2-ethylidene-screw 
(4, 6-G t-buthylphenyl) phosphate], A magnesium-screw [2 and 2-ethylidene-screw (4, 6-G t-buthylphenyl) 
phosphate], A barium-screw [2 and 2-ethylidene-screw (4, 6-G t-buthylphenyl) phosphate], Aluminum-tris [2 and 
2-methylenebis (4, 6-G t-butyl FERU) phosphate], aluminum-tris [2 and 2-ethylidene-screw (4, 6-G t- 
buthylphenyl) phosphate], and such two or more mixture It can illustrate. Sodium -2 and 2-methylenebis (4, 6-G t- 
buthylphenyl) phosphate are especially desirable. 

[0124] As aromatic series phosphate, the compound expressed with the following type (2) is mentioned. 
[0125] 

[Formula 10] 

O 



(2) 



[0126] (Among a formula, as for R4, a hydrogen atom or a carbon atomic number shows the hydrocarbon group of 1- 
10, M shows a 1 - trivaleht metal atom, and n is the integer of 1-3.) 

As a compound expressed with said formula (2), specifically Sodium-screw (4-t-buthylphenyl) phosphate, sodium- 
screw (4-methylphenyl) phosphate, Sodium-screw (4-ethyl phenyl) phosphate, sodium-screw (4-i-propyl phenyl) 
phosphate, Sodium-screw (4-t-octyl phenyl) phosphate, potassium-screw (4-t-buthylphenyl) phosphate, Calcium- 
screw (4-t-buthylphenyl) phosphate, magnesium-screw (4-t-buthylphenyl) phosphate, Lithium-screw (4-t- 
buthylphenyl) phosphate,. aluminum-screw (4-t-buthylphenyl) phosphate, and two or more sorts of such mixture can 
be illustrated. It is especially a sodium-screw (4-t-buthylphenyl). Phosphate is desirable. 
[0127] As a benzylidene sorbitol, the compound expressed with the following type (3) is mentioned. 
[0128] 



[Formula 1 1] 



O 




OH - (3) 



[0129] (Among the formula, even if R5 is mutually the same, you may differ, and a hydrogen atom or a carbon atomic 
number shows the hydrocarbon group of 1-10, and m and n are the integers of 0-5, respectively.) 
As a compound expressed with said formula (3), specifically 1, 3, 2, 4-JIBEN zylidene sorbitol, 1, the 3-benzylidene - 
2, a 4-p-methyl benzylidene sorbitol, 1, the 3-benzylidene -2, a 4-p-ethyl benzylidene sorbitol, 1, the 3-p-methyl 
benzylidene -2, 4-benzylidene sorbitol, 1, the 3-p-ethyl benzylidene -2, 4-benzylidene sorbitol, 1, the 3-p-methyl 
benzylidene -2, a 4-p-ethyl benzylidene sorbitol, 1, the 3-p-ethyl benzylidene -2, a 4-p-methyl benzylidene sorbitol, 

1, 3, 2, 4-JI (p-methyl benzylidene) sorbitol, 1, 3 and 2, 4-JI (p-ethyl benzylidene) sorbitol, 1 T 3, 2, 4-JI (p-n-propyl 
benzylidene) sorbitol, 1, 3, 2, 4- J! (p-i-propyl benzylidene) sorbitol, 1, 3, 2, 4-JI (p-n-butyl benzylidene) sorbitol, 1 t 3, 

2, 4-JI (p-s-butyl benzylidene) sorbitol, 1,3,2, 4-JI (p-t-butyl benzylidene) sorbitol, 1,3,2, 4-JI (2\ 4-dimethyl 
benzylidene) sorbitol, 1, 3, 2, 4-JI (p-methoxy benzylidene) sorbitol, 1, 3 and 2, 4-JI (p-ethoxy benzylidene) sorbitol, 
1 A 3-benzylidene-2-4-p-KURORU benzylidene sorbitol, 1, the 3-p-KURORU benzylidene -2, 4-benzylidene 
sorbitol, 1, the 3-p-KURORU benzylidene -2, a 4-p-methyl benzylidene sorbitol, 1, the 3-p-KURORU benzylidene - 
2, a 4-p-ethyl benzylidene sorbitol. 1, the 3-p-methyl benzylidene -2, a 4-p-KURORU benzylidene sorbitol, 1, the 3- 
p-ethyl benzylidene -2, a 4-p-KURORU benzylidene sorbitol and 1, 3 and 2, 4-JI (p-KURORU benzylidene) sorbitols, 
and such two or more mixture can be illustrated. Especially 1, 3, 2, 4-JIBEN zylidene sorbitol, 1, 3 and 2, 4-JI (p- 
methyl benzylidene) sorbitol, 1, 3, 2, 4-JI (p-ethyl benzylidene) sorbitol, 1, the 3-p-KURORU benzylidene -2, a 4-p- 
methyl benzylidene sorbitol, 1, 3 and 2, 4-JI (p-KURORU benzylidene) sorbitols, and two or more sorts of those 
mixture are desirable. 

[0130] In the above benzylidene sorbitols, the compound expressed with the following type (4) is mentioned as a 

desirable example. 

[0131] 

[Formula 12] 
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... (4 ) 



[0132] (Among a formula, even if R5 is mutually the same, it may differ, and it shows a methyl group or an ethyl 
group.) 

As aromatic carboxylic acid, the aluminum hydroxy JIPARA t-butyl benzoate expressed with the following type (5) is 
mentioned. 



[0133] 

[Formula 13] 




[0134] As a crystalline-germ agent of a rosin system, there is a metal salt of a rosin acid, for example, and, as for 
the metal salt of a rosin acid, the resultant of a rosin acid and metallic compounds is said, as a rosin acid — various 
denaturation rosin;, such as natural rosin; disproportionation rosin [, such as gum rosin, tall oil rosin, and wood 
rosin, ], hydrogenation rosin, dehydrogenation rosin, polymerization rosin, alpha, and beta-ethylene nature 
unsaturate d-carboxylic-acid denaturation rosin, — the purification object of said natural rosin, the purification 
object of denaturation rosin, etc. can be illustrated. In addition, as unsaturated carboxylic acid used for preparation 
of Above alpha and beta-ethylene nature unsaturated-carboxylic-acid denaturation rosin, a maleic acid, a maleic 
anhydride, a fumaric acid, an itaconic acid, itaconic acid anhydride, a citraconic acid, ah acrylic acid, a methacrylic 
acid, etc. can be mentioned, for example. In these, it is desirable that it is at least a kind of rosin acid chosen from 
the group which consists of a purification object of natural rosin, denaturation rosin, and natural rosin and a 
purification object of denaturation rosin. Here, the rosin acid contains two or more resin acid chosen from pimaric 
acid, a sanding-machine RAKOPIMARU acid, the Pallas thorin acid, iso pimaric acid, an abietic acid, dehydroabietic 
acid, neoabietic acid, dihydropimaric acid, a dihydroabietic acid, a tetrahydro abietic acid, etc. 

[0135] The compound which has metallic elements, such as sodium, a potassium, and magnesium, and carries out 
salt formation to said rosjn acid as metallic compounds which react with said rosin acid and form a metal salt is 
mentioned. Specifically, the chloride of said metal, a nitrate, acetate, a sulfate, a carbonate, an oxide, a hydroxide, 
etc. are mentioned. As other crystalline-germ agents, a polymer nucleating additive, aromatic carboxylic acid, 
aliphatic carboxylic acid and aliphatic series amides and these metal salts, an inorganic compound, etc. can be 
illustrated. 

[0136] As a polymer nucleating additive, polyvinyl cycloalkanes, such as a fluorine-containing polymer, high density 
polyethylene, a polyvinyl cyclohexane, and a polyvinyl cyclopentane, Pori 3-methyl-1-pentene, a Pori 3-methyl-1- 
butene, the poly alkenyl silane, etc. are mentioned. As a metal salt of aromatic carboxylic acid or aliphatic carboxylic 
acid, a benzoic-acid aluminum salt, a p-tert-butylbenzoic acid aluminum salt, adipic-acid sodium, thio FENE 
carboxylic-acid sodium, PIRORE carboxylic-acid sodium, etc. are mentioned. 

[0137] As an inorganic compound, a silica, diatomaceous earth, an alumina, titanium oxide, magnesium oxide, pumice 
powder, pumice balun, an aluminum hydroxide, a magnesium hydroxide, basic magnesium carbonate, a dolomite, a 
calcium sulfate, titanic-acid calcium, a barium sulfate, calcium sulfite, talc, clay, a mica, asbestos, a glass fiber, a 
glass flake, a glass bead, a calcium silicate, a montmorillonite, a bentonite, graphite, aluminium powder, a molybdenum 
sulfide, etc. are mentioned. 

[0138] The following can be used when using an inorganic bulking agent and an inorganic compound as a bulking 
agent. As an inorganic bulking agent, specifically Impalpable powder talc, a kaolinite, baking clay, A natural silicic acid 
or silicates, such as pyrophyllite, a sericite, and a WORASU night, Carbonates, such as precipitated calcium 
carbonate, whiting, and a magnesium carbonate; An aluminum hydroxide, Oxides, such as hydroxides, such as a 
magnesium hydroxide, a zinc oxide, a zinc white, and a magnesium oxide, Powdered fillers, such as synthetic silicic 
acids, such as a water calcium silicate, hydrated Al silicates, a water silicic acid, and a silicic acid anhydride, or a 
silicate; Flake-like filler; basicity magnesium sulfate whiskers, such as a mica, A titanic-acid calcium whisker, a 
boric-acid aluminum whisker, sepiolite, Fibrous fillers, such as PMF (Processed Mineral Fiber), xonotlite, titanic-acid 
potash, and ERESUTADAITO; balloon-like fillers, such as a glass balloon and a fly ash balloon, etc. can be used. 
[0139] In this invention, also among these, hydroxides, such as talc, an aluminum hydroxide, and a magnesium 
hydroxide, are used preferably, and especially a hydroxide with a mean particle diameter of 0.01-50 micrometers is 
used preferably. In addition, mean particle diameter can be measured by the liquid phase sedimentation approach. 
Moreover, even if not processed, surface treatment of the inorganic filler, especially talc which are used by this 
invention may be carried out beforehand, specifically as an example, processing agents, such as a silane coupling 
agent, a higher fatty acid, a fatty-acid metal salt a partial saturation organic acid, organic titanate, resin acid, and a 
polyethylene glycol, are used for this surface treatment — chemical or physical processing is mentioned. If the talc 
with which such surface treatment was performed is used, the inner sheathing material for automobiles and a gas 
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tank excellent also in weld reinforcement, paintwork, and fabri eating-operation nature can be obtained. Moreover, if 
a hydroxide is used as an inorganic filler, fire-resistant grant and low surface gloss-ization will be attained, and it will 
be used suitable for wallpaper, building materials, etc. 

[0140] Two or more sorts of above inorganic fillers may be used together. Although especially the loadings of the 
inorganic filler used by this invention are not limited, when an inorganic filler is talc, it is desirable 5-50 weight 
section and to blend at a rate of 10 - 40 weight section preferably to the syndiotactic propylene copolymer 100 
weight section. Moreover, when an inorganic filler is a hydroxide, it is desirable the 100 - 800 weight section and to 
blend at a rate of the 200 - 600 weight section preferably to the syndiotactic propylene copolymer 100 weight 
section. 

[0141] Furthermore by this invention, organic fillers, such as high styrene, a lignin, and re-rubber, can also be used 
with such an inorganic bulking agent. 

a Plastic solid — the thermoplastics constituent concerning above this inventions can be fabricate and use for the 
Plastic solid of the various configurations which can use for a well-known polyolefine application widely 
conventionally , for example , contain a medical device , a food container , stationery , daily needs (a cleaner 
bumper , a cutting mat , a bath lid , infusion set ) , automobile inner package material , etc. as a sheet , un-extend or 
an oriented film (a cool storage bag , a makeup film , a tablecloth , book jacket ) , a filament , and a tube . 
[0142] Specifically, the Plastic solid acquired by the well-known thermoforming approaches, such as extrusion 
molding, injection molding, inflation molding, blow molding, extrusion blow molding, injection blow molding, press 
forming, a vacuum forming, calender shaping, and foaming, is mentioned as a Plastic solid. The Plastic solid which 
gives several examples to below and is applied to invention is explained. Although the configuration and especially a 
product class are not limited when the Plastic solid concerning this invention is for example, an extrusion-molding 
object, a sheet, a film (un-extending), a tire sidewall, a tire tread, a belt, a wiper blade, various packing (o ring etc.), 
diaphram, a glass channel, a belt, a pipe, a hose, a wire covering, a filament, etc. are mentioned, for example. 
[0143] In case extrusion molding of the thermoplastics constituent of this invention is carried out, it can fabricate in 
a sheet or a film (un-extending), a pipe, a tube, etc. by extruding the thermoplastics constituent of this invention 
which could adopt well-known equipment for launching and a well-known process condition conventionally, for 
example, was fused using the monopodium screw extruder, the kneading extruder, the ram extruder, the gear 
extruder, etc. from the dice of the configuration of requests, such as a T die. 

[01 44] An oriented film can extend above extrusion sheets or extruded films (un-extending) by the well-known 
drawing approaches, such as for example, the tenter method (in every direction drawing and length-and-breadth 
drawing), a simultaneous biaxial-stretching method, and a uniaxial-stretching method, and can obtain them. In the 
case of biaxial stretching, in the case of about 20 to 70 times, and uniaxial stretching, the draw magnification at the 
time of extending a sheet or an unstretched film is usually about 2 to 1 0 times. It is desirable to obtain an oriented 
film with a thickness of about 5-200 micrometers by drawing. 

[01 45] Moreover, a tubular blown film can also be manufactured as a film-like Plastic solid. If inflation molding of the 
thermoplastics constituent of this invention is carried out, it will be hard to produce drawdown. A filament can be 
manufactured by extruding the thermoplastics constituent of this invention fused, for example through a spinneret 
Thus, the obtained filament may be extended further. As for this drawing, it is [ that what is necessary is just to 
carry out to extent in which at least 1 shaft orientations of a filament carry out molecular orientation ] desirable to 
usually carry out for an about 5 to 10-time scale factor. 

[0146] Well-known conditions can be conventionally used for an injection-molding object using well-known injection- 
molding equipment, and it can injection mold and manufacture the thermoplastics constituent of this invention in 
various configurations. The trim material for automobile inner packages, the sheathing material for automobiles, 
housing of home electronics, a container, etc. can be broadly used for the injection-molding object which consists of 
a thermoplastics constituent of this invention. Well-known conditions can be conventionally used for a blow molding 
object using well-known blow molding equipment, and it can manufacture them by carrying out blow molding of the 
thermoplastics constituent of this invention. 

[0147] For example, in extrusion blow molding, the thermoplastics constituent of this invention can be extruded in 
the state of [ die ] melting with a resin temperature of 100 degrees C - 300 degrees C, tube-like parison can be 
formed, after holding parison subsequently to the inside of the metal mold of a request configuration, air can be 
blown, and a blow molding object can be manufactured by fixing to metal mold with the resin temperature of 130 
degrees C - 300 degrees C. As for a drawing (blow) scale factor, it is desirable in a longitudinal direction that they 
are about 1 .5 to 5 times. 

[0148] Moreover, the thermoplastics constituent of this invention can be injected to parison metal mold with the 
resin temperature of 100 degrees C - 300 degrees C, parison can be fabricated in injection blow molding, after 
holding parison subsequently to the inside of the metal mold of a request configuration, air can be blown, and a blow 
molding object can be manufactured by fixing to metal mold with the resin temperature of 120 degrees C - 300 
degrees C. it is 1.3 to 2.5 times the drawing (blow) scale factor of this in a lengthwise direction at 1.1 to 1.8 times, 
and a longitudinal direction — it comes out and a certain thing is desirable. 

[0149] The base material at the time of a mould ************ Plastic solid being mentioned as a press-forming 
object, for example, carrying out press forming of a base material and the epidermis material simultaneously, and 
carrying out compound unification shaping (mould ************ shaping) of both can be formed with the 
thermoplastics constituent of this invention. Specifically as such a mould ************ Plastic solid, inner package 
material for automobiles, such as a door trim, a rear package trim, a seat-back garnish, and an instrument panel, is 
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mentioned. 

[0150] The Plastic solid acquired from the thermoplastics constituent of this invention is excellent in the balance of 
thermal resistance, abrasion resistance, and flexibility, and excellent in transparency. In addition, such a Plastic solid 
can be used also for the application for which transparency is not needed. 
[0151] 

[Effect of the Invention] The thermoplastics constituent concerning this invention is excellent in the balance of 
thermal resistance, abrasion resistance, and flexibility, and excellent in transparency. The Plastic solid concerning 
this invention is excellent in the balance of thermal resistance, abrasion resistance, and flexibility, and excellent in 
transparency. 
[0152] 

[Example] Hereafter, although this invention is explained still more concretely based on an example, this invention is 
not limited to these examples. Object sex-test conditions etc. are described below. 

1. Hauling modulus of elasticity (a young modulus (YM), MPa); based on JIS K6301, it measured at 23 degrees C 
by :30mm and hauling rate:30 mm/min between spans using the JIS No. 3 dumbbell. 

2. JIS A degree of hardness; follow JIS K 6301 and it is JIS. A degree of hardness (HS) was measured. 

3. Needle trespass temperature (TMA, **); based on JIS K7196, use a test piece with a thickness of 2mm and it is 
2kg/cm2 to the flat-surface indenter of 1.8mmphi at the programming rate of 5 degrees C / min. The pressure was 
put and needle penetration temperature was searched for from the TMA curve. 

4. Hayes (HAZE, %); it measured using the test piece with a thickness of 1mm with the digital turbidity meter "NDH- 
20D" by Nippon Denshoku Industries Co., Ltd. 

5. Abrasion Resistant Test (DeltaGloss, %) . 

Using the product made from an Oriental energy machine, and the **** abrasion tester, using the test piece with a 
thickness of 2mm, the bonnet was worn out in the head of 45R and 470g of wear indenters made from SUS, this 
wore the sample in cotton sail cloth #10 in 23 degrees C, 100 counts of a round trip, 33 both-way rates / min, and 
stroke 100mm, and gross rate-of-change deltaGloss before and behind that was calculated as follows. 
[0153] The Glossx1006. oilproof (delta V, %) before deltaGloss= (Gloss after the Gloss-wear before wear) / wear 
JIS It is based on K6258 and they are 72 hours and JIS at 70 degrees C. The volume change after dipping in a No. 3 
oil was measured. 

7. Melting Point (Tm, **) and Glass Transition Temperature (Tg, **) 

It asks for the endoergic curve of DSC and temperature of the maximum peak location is set to Tm. 
[0154] After measurement having put the sample in the aluminum pan, having carried out temperature up to 200 
degrees C by part for 100-degree-C/and holding it for 5 minutes at 200 degrees C, it was lowered to -150 degrees 
C by part for 1 0-degree-C/, and it asked for it from the endoergic curve at the time of subsequently carrying out 
temperature up by part for 1 0-degree-C/. 

8. Limiting Viscosity [Eta] 

It measured in 135 degrees C and a decalin. 

[0155] 9. It measured at 140 degrees C with the alt.dichlorobenzene solvent using Mw/Mn gel permeation 

chromatography (GPC). 

[0156] 

[The synthetic example 1] (Composition of syndiotactic propylene ethylene and a DMDT copolymer) To reduced 
pressure drying and the 1.51. autoclave which has carried out the nitrogen purge 1.0ml is added so that may add 
606.8ml of heptanes, it may continue in ordinary temperature, the 1.0 millimols / ml toluene solution of 
triisobutylaluminum may be converted into an aluminum atom and the amount may serve as 1.0 millimols. It is 50.71. 
(25-degree-C, one atmospheric pressure), 4, and 8-dimethyl about a propylene under churning. - 10.9ml (DMDT) of 
1, 4, and 8-deca trien was inserted in, temperature up was started, and 50 degrees C was made to reach. Then, the 
inside of a system was pressurized so that it might be set to 7.5kg/cm2G with ethylene, 15ml (0.004 mM/ml) of 
toluene solutions of 3.00ml and triphenyl cull BENIUMU tetrapod (pentafluorophenyl) borate was added for the 
heptane solution (0.001 mM/ml) of the diphenylmethylene (cyclopentadienyl) (fluorenyl) zirconium dichloride 
compounded by the well-known approach, and copolymerization of a propylene, ethylene, and DMDT was made to 
start Diphenylmethylene (cyclopentadienyl) (fluorenyl) zirconium dichloride was [ 0.004 millimols / liter, and the 
triphenyl cull BENIUMU tetrapod (pentafluorophenyl) borate of the catalyst concentration at this time ] 0.08 
millimols / liter to the whole system. 

[0157] Internal pressure was held to 7.2kg/cm2G by supplying ethylene continuously during the polymerization. 10 
minutes after starting a polymerization, the polymerization reaction was suspended by adding methyl alcohol. After 
depressuring, "the water solution which added 5ml of concentrated hydrochloric acid to 1 1, of water" was used for 
the polymer solution at a rate of 1:1 to ejection and this polymer solution, this polymer solution was washed, and 
catalyst residue was made to shift to the aqueous phase. After putting this catalyst mixed solution, separation 
clearance of the aqueous phase was carried out distilled water washed twice further and oily water separation of 
the polymerization liquid phase was carried out. Subsequently, after contacting the polymerization liquid phase by 
which oily water separation was carried out to the bottom of the acetone of the amount of 3 times, and strong 
churning and depositing a polymer, the acetone fully washed and the solid-state section (copolymer) was extracted 
by filtration. It dried by 130 degrees C and 350mmHg under the nitrogen negotiation for 12 hours. 
[0158] The yield of the propylene ethylene and the DMDT copolymer obtained as mentioned above is 70g. Limiting 
viscosity [eta] is 1.7 dl/g and glass transition temperature is -27 degrees C. An ethylene content is 20-mol % to a 
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total of 100-mol % of a propylene content and an ethylene content. The iodine number is 6.1g/100g, SP value was 
0.91, a DMDT content is 0.98-mol % to a total of 100-mol % of a propylene content and an ethylene content, and Tm 
was not observed [ molecular weight distribution (Mw/Mn) are 2.1 and ]. 
[0159] 

[The synthetic example 2] An approach given in JP,2-274763.A is followed. (Composition of syndiotactic 
polypropylene) The catalyst which consists of diphenylmethylene (cyclopentadienyl) fluorenyl zirconium dichloride 
and methyl aluminoxane is used. The melt flow index of the syndiotactic polypropylene obtained by the bulk- 
polymerization method of a propylene under existence of hydrogen It was 4.4g / 10 minutes, and the molecular 
weight distribution by GPC was 2.3, the syndiotactic triad molar fraction (it molar fraction) measured by 13 C-NMR 
was 82.3%, Tm measured by differential scan calorimetric analysis was 127 degrees C, and Tc was 57 degrees C. 
[0160] 

[Example 1] The syndiotactic propylene ethylene and the DMDT copolymer 60 weight section obtained in the 
synthetic example 1; and the syndiotactic polypropylene 40 weight section obtained in the synthetic example 2 were 
mixed, 0.2 weight section addition of the cross linking agent (PH25B, Nippon Oil & Fats make) was carried out at 
this, and the pellet which is the bridge formation object of a thermoplastics constituent was obtained by melting 
kneading. 

[0161] After fabricating in application-of-pressure (100kg/cm2) 2 minutes for the hot-platen temperature of 190 
degrees C, and remaining-heat 6 minutes using the above-mentioned pellet, the sheet of 1mm thickness was 
produced by moving to a press-forming machine with a hot-platen temperature of 20 degrees C, and carrying out 
application-of-pressure (100kg/cm2) cooling. A result is shown in a table 2. 
[0162] 

[The synthetic example 3] (Composition of a syndiotactic propylene ethylene copolymer) In addition, 50.71. (25- 
degree-C, one atmospheric pressure) insertion of the 0.3ml of the propylenes was carried out under churning so 
that might add 750ml of heptanes, it might continue in ordinary temperature, the 1.0 millimols / ml toluene solution 
of triisobutylaluminum might be converted into an aluminum atom and the amount might serve as 0.3 millimols, 
temperature up was started to reduced pressure drying and the 1 .51. autoclave which has carried out the nitrogen 
purge, and it was made to reach 30 degrees C. Then, the inside of a system was pressurized so that it might be set 
to 5.5kg/cm2G with ethylene, 2.0ml (0.002 mM/ml) of toluene solutions of 3.75ml and triphenyl cull BENIUMU 
tetrapod (pentafluorophenyl) borate was added for the heptane solution (0.0002 mM/ml) of the diphenylmethylene 
(cyclopentadienyl) (fluorenyl) zirconium dichloride compounded by the well-known approach, and copolymerization of 
a propylene and ethylene was made to start Diphenylmethylene (cyclopentadienyl) (fluorenyl) zirconium dichloride 
was [ 0.001 millimols / liter, and the triphenyl cull BENIUMU tetrapod (pentafluorophenyl) borate of the catalyst 
concentration at this time ] 0.004 millimols / liter to the whole system. 

[0163] Interna! pressure was held to 5.5kg/cm2G by supplying ethylene continuously during the polymerization. 30 
minutes after starting a polymerization, the polymerization reaction was suspended by adding methyl alcohol. After 
depressuring, "the water solution which added 5ml of concentrated hydrochloric acid to 1 1. of water" was used for 
the polymer solution at a rate of 1:1 to ejection and this polymer solution, this polymer solution was washed, and 
catalyst residue was made to shift to the aqueous phase. After putting this catalyst mixed solution, separation 
clearance of the aqueous phase was carried out, distilled water washed twice further and oily water separation of 
the polymerization liquid phase was carried out Subsequently, after contacting the polymerization liquid phase by 
which oily water separation was carried out to the bottom of the acetone of the amount of 3 times, and strong 
churning and depositing a polymer, the acetone fully washed and the solid-state section (copolymer) was extracted 
by filtration. It dried by 130 degrees C and 350mmHg under the nitrogen negotiation for 12 hours. 
[0164] The yield of the propylene ethylene copolymer obtained as mentioned above was 50g, the limiting viscosity 
[eta] measured in 135-degree-C decalin was 2.4 dl/g, glass transition temperature was -28 degrees C, the ethylene 
content was 24-mol %, and the molecular weight distribution (Mw/Mn) measured by GPC were 2.9. 
[0165] 

[The example 1 of a comparison] The syndiotactic propylene ethylene copolymer 60 weight section obtained in the 
synthetic example 3 and the syndiotactic propylene 40 weight section obtained in the synthetic example 2 were 
mixed, and the pellet which is the bridge formation object of a syndiotactic polypropylene constituent about a cross 
linking agent (PH25B: Nippon Oil & Fats make) was obtained by 0.2 weight ****** and melting kneading to this. 
[0166] After fabricating in application-of-pressure (100kg/cm2) 2 minutes for the hot-platen temperature of 190 
degrees C, and remainin^-heat 6 minutes using the above-mentioned pellet, the sheet of 1mm thickness was 
produced by moving to a press-forming machine with a hot-platen temperature of 20 degrees C, and carrying out 
application-of-pressure (100kg/cm2) cooling. Sheet physical properties are shown in a table 2. 
[0167] 
[A table 2] 
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(b) ^^l-5 0^%^it*t^ MIS (a) ¥ 

#t (b) HHkb&ktHki o o^e/w%ic*fbTMie 

( c ) ^ffi^r 0 . 0 1 — 30 ^:/l-%<DMX^^^ 

4 ^ynt°i/ym*i:, (ii) v^^*-* ^ 

^y^^^V^l^ff (i) £rl-9 9fiSS&> M 
EW^^^^-f fcri^S^f*: (ii) £99 

-lS^Sfl «IU (i) + (ii) = l0 0fi*1B) CD 

[ft*3S2l (i) (a) ^ntrw^.6»3ft>Jt*H9 
jgU*ffi*. (b) ^xi\£U^^(OSmWi^1k2^2 

a^&*3&^**9iSU¥ffit^b*9. MIS (a) , 
(b) mVLb<D&%tm*l 0 0*r/i-%bL,frkZ 
MIS (a) ¥^9 9-5 0^%OtT^ MIS 

(b) TOl-SO^/^Olt^ MIS (a) 
titb (b) *#£c7>&fi-^:l 0 0^/w%l£#tbTMiS 

(c) iJtffc^O. 0 1-3 0^%(DtT^ ^oH 

4 >y?7*V Uis&m^&b. (ii) W&*9 9?4 

«d5»«*tfC4-5*«*fc, (ii) is^V*?*^** 
yfyvVui/M&ftbfrbtJ:*). m&1&<D^^i/*# 
^r^^/nfi/y*!^ (i) isXTJK/^i?** 
^/Dfuyl^ (ii) HftSLT, MlSix 
y^^f^^^t'w^l^ (i) £1-9 

(ii) £9 9<-lS*&5 (fiU (i) + (ii) =10 

II»*K3] (i') (a) ^»tru^b»*»*L»li5 
igU§M££. (b) ^Dtvy^KiS^S2-2 

^fe****t5l»0iRU*tti:, (c) *ft*pa^is 

3i^bW^ixa«k9«b*(act^&ft9, MIS (a) 
&tiLb (b) ^ffiirO'g-ftSSr 1 0 0^/^%b L>1tb t 



MIS (a) TO9 9-5 0W%(Oi-C^ MIS 

(b) 5 0^^%<O#-C~&3K MIS (a) * 
(b) ^ffi^CD^H-fil 0 0^%1-^fL-CMIS 

(c) ¥fi!rO; 0 1~3 0^%Oit^ ^oH 
©ft \z > v * * t 1 w y * *5S-Cfc 5^^^r 
>f5/^nfl/y*i^ (i) #K«*ixTfcSSR« 
mb. (ii) V^t^T^^^ntVyl^t 

tMEJBBMh (iV) *1-9 9113, MEV 
y^^r>{y^^tvyi^ (ii) £9 9~i 
113 (fiu G') + (ii) = ioolt» OJk"C 

( i ) ^ i 3 5t;o7* y ^t-eaisufcttR 

tt«3&S 0. 01-10dl/g <D$£ffll;iifc t) . 

v-a h^7^^f— lc£ 9*^^T-S:^ 

fi^tt (i) (A) TO— (I) (ID 

^£;h,5»#£JMg#fc, (B) (B-l) Me (A) 

(B-2) fST/v^^^t^M^, SsJ:^ (B 
-3) ^«r^5^^A^*^6»tfix***< fct> l 
lOft^Si^^bftS^^ bh 1 o<Dtt$&^£>^q£T 



C p 2 X 2 

/ \ / 

Z M 

\ / N 
Cp' x 1 



Y X 2 
/ V / 
Z M 
\ / \ 
C p 1 X 1 



(I) (II) 

(St ( I ) . (II) if. MIST i , Z r , Hf, R n . 

S, Ge, S i tb<ttSnJR^F-*fcttrixfeOjR-T-Sr 
[0 00 1] 
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[0 0 0 2] 

£#^#itt^;tftv^^2&s*>*. 
[00 0 3] ^tt^rftS^IttWi: bTtt, 5/ 

*uTV^. *s**s*J*9 9*5-4 >y9#V ^ntfi/ytt % 
j> -Mfr&«5 £ tvWs J: tf*f «T ^ 5 ~ * a a> b 

ii, *<Di/^i?*9 97 L 4 U*?4 — 2M£<, ^3^co 
i*** v9=T4v9 ftttRSr^TUCV^S £tt#V*JB3&*'o 

* 6 ft »i»jBt«)«PfiETlC3ftS» b*x£ £ ri s J. A. Ew 
enbid^ VtillbXm&Ztlfz (J. Am. Chem. Soc. , 1988, 11 
0,6255-6256) 0 JilSJ. A. Ewen b <Djjfe\Z «t thfz 

««r*U-CV^*s, £*x*(fcJtftJSS^» £ tt, 
[0 0 0 4] ^^^AOffc£^£UTti:. ^*S=*A 

(nr) , ^y/^y^ (IR) , ^f^-^v? 

xy^A (SBR) , — hy/l^A (NBR) . 

=. h y/p=fAftif*s*Jf feix*. r^fe^xyi^A 

©5*>, ^&=*a (nr) , jy-fvisdrj* (ir) % 

X^U^-y^is^l/^J* (SBR) , v^^rfA 

(BR) tt. *QXtt, ^ftjf©#ttfc«vcv*«£i: 
d»b, *-fir, attWVA. -jRXWB*E*ft4f«>«3fc 

[0 0 0 5] xfuy . :/n • 

fc»* gib*as a n D, Xglffl^g^ ««!I6»«-. ±* 
b, »JW6ttftiflcsi?oTv^6fcat) % JflttlcH 

[0 0 0 6] ±IBBM«r«Bfci-afc«>l-, ^^l-v*^ 



n^uy-i^x =*-M;:7>f V99T4 y9tf 

b*t-&»JSart«^bft*ric»4btt. BJRtt* ffe&ttte 
[0 0 0 7]««f&tt, ^<D£o 4#RIC»MI« 

[0 0 0 8] 
[0 0 0 9] 

(i) (a) ^ntfw^feW3ftift-Slft"9iELi|Miti:;' 
'(b) bTU>'eJL^(Ci«*JS : P*2 — 2 OCD^uy^ 

^tafiixs^ft < £ t> i ao^j- U7 ^fe»*»n 

5*9iSl#ffi,- (c) *S*y-3i^J:V*#«3K 

yat^?>ar*ns*ft< ttit^yx^^ 

nSH^aSUHMfttd^bftO, «WE (a) JIMftfc (b) 

tf^ftfiSr 1 0 0 tlfci #«Tia' ( a ) ¥ 
ffi*9 9-5 0*^%Ol"C4*, MIS (b) ¥ffi^rl 
- 5 0 ^Oirt*, Mffi ( a ) t ( b ) 

fco-frlHil o o*>u%K:*frb-c«HB (c) ^fic^o. 
0 1 — 3 o ^ey^ojfe-c^^, ^oSfftl^y^t^ 

&M&ftk, (ii) vyW^f^;^otuyl 

^m^^ (i) ^l-9 9iiS, flJE^^^^^T- 
^y^/nfuyl^ (ii) $r99-lli3 (iS. 

(i) + (ii) ==ioom*§i5) o*-c**-fa^' 
[ooio] ««no«b^««^«5MRrMttWttlBjA 

(i) yfytiVu^&m&fc 
t. (ii) W^*#^^-f y \f\slsm&Whfr 

t. (ii) *y^i?**?7 4?y?7x2Vi,^tt#tfr 
bft9, M^yy^^7^;^nfyy*l 
^flc (i) ^it/i/y^^r^s/^nbVyt^ 
flc (ii) ic^Sbr, «HES/^i-^>y-f y9?xx* 
uy*I^# (i) ^i-9 9fiSSfi5, mUf^V** 
^f^y^/nfi/yl^ (ii) Sr'9 9-lliS 

«au (i) + (ii) = iooiis) nm-dsirr 
[ooii] *ftw<Dm<Dmmmzm&mimmim, 
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U') ^-w^^^^f^M 

(i) tmmZtlXttZ&IStot* (ii) i/^i?*** 

(i*) &1-9 9SSS&, iJEW^^7-fy^^ 
nt'l/yl^ (ii) ^99~ltfSli (fib, (i' ) 
+ (ii) =ioofi^Si$) <7>ltT^^£::i:£4#®i: 
bTV^o 

[0 0 12] *^0^-Cfi±IS^ffi^^J^#ffiTlc« 

tl/yM^ff (i) a*, lastofiy^tas 

bfcffiiStt*d s 0. 0 1 — 1 0 d 1 /gOffiHtC&!9, 
y /W *$_ ^Ol— h ^7 :7 — 9 &&>tz- 

[0 0 13] *fcME^W^^>fy^^ ptfl/i/ 
(i) *K (A) TIB-®^: (I) **:Ht (I 

i) -c*$nssiMkJR*s#^ (b) (B-i) «re 

(b-2) ^t^s^a**^-^, *s 
£tj< (b-3) *«r/v^ = !?^i:-fr«i*»featfjx5^ft 

[0 0 14] 
[tt2] 



CP 2 x 2 

/ X / 
Z M 
X / N 

Cp' X 1 



Y X 2 
/ X / 
Z M 
\ / X 
Cp 1 X 1 



(I) (II) 

[0 0 15] « (I) . (ID MfitT i x Zr; 
Hf, Rn. Nd, SmltliRu^U Cp^j: 
tfC p 2 ISMi: rciHr&bTV^ is? p^V^^mn/W 

ZteC\ (X B. S. Ge, S i t>b< ttS nl^lt 

[0 0 16] *»Mfc«*S»pnBtt»JIBart«btt, 
tfu »*«tt*-ia**fett^9>^^«ix, Settle 

[0 0 17] 

^T^fy^o^^I^ (i) i/>&*9 



^f-fy^D^i^ (ii) iW^T'DfU 

^xwreajatt^asasnT'ftst^. v^a-**^ 

-fy^ntru^fta^fc (i) ir. Vi/v^^T^ 
y^yntvyt^ (ii) ^^/^^tvyl^ 
KI^«^3M*^"CftSSft«*t. WVWtTA 
j/^ntVyl^* (ii) t^E>45t^ v-:/^ 
^^f>f^^lfl/y*l^# (i) i&S3gtJS£:h/tft 

(ii) t^645t©* s *5. 
[0 0 18] (i) tsisis***?-* y*-f*\*\si/#< 

fi^# (i) tt, (a) ^ntfu^fe*d*4xS»?)>S 
b¥#i:> (b) ^^1/^0^1^2-2 0 

t>*tbmfrtiz>m*)T&i>&tiLts (c) *s*3 3i^*± 

t/^*®^ y 6>»tf JxS^ft < i: t> 1 ^ 31 

b*^tbS» 9 >E bUMtt i b ft So 
[0 0 1 9] gffffi (b) HLfttt, xfi/y, l-Zry, 

> N l-^ ^x-fe>\ l-=t>f a-fe^ftifcoBUBttifctt 
^8Wa-tl/7^y;^o^7^ i/**^-? 
T>> 5-^^/^-2-y/w^/^>-x fh 

^ u K5*"fe>% 2-31^^-1,4,5, 8-i^;* 2 / -1,2, 3, 
4,4a,5,8,8a-^^^ b Knt7^ UVft if <DS8#^ ^ 

v^b5l{^tL5^ft< Hii^u7^y^^ 
d»ix«»9 5gb*ffi-c*>S. 

[0 0 2 0]*»fl-Ctt (b) ^ffitt, afl/V, 1-^ 
7>, 4-^f;wi-^y7y, l-^3Mr>\ 1-^-^7^^ 
*3<tm-7 f ^^^bilim5^ft< Hll^^7^ 

|^^UV*^tt^^bW*^S»»9Sb¥ffi"T?fc 
5Cfc*ff*UV\ (b) Wfttt, 2«£JLb***iTl* 

[0021] jrwa ( c ) m&n. Tis^s:^ y 3i>^ j: 
Tf#l&&:tf V 3i^bS«tu5^ft <i:ti U 31 
^d»fe»i»ixS»5 3Sb*fic-C*>5. *S:^y3i^i:U 
T^rfr^tcrix 1,3—0^^31^, i, 

3 -^^i^v?zn>, 1,3 — 1,3-^-^^^ 
> x 1-^ 31 ^A-l, 3-^^ i-7x-;W2,4-^y 

^v?xy, >r yyuy, s-y^^^, 2- 

3-^^ ^m^, 3-^^ v^ai 

> N 2 — « 7^^/^-1,3- z/f^^-l/, 2-*? s ?-J>-l,2-7 

^^y, 2-7 zn^/w-i, 3-^^ if o^S^ 

> ; 1, 3, 5-^*1*- h y 3i >-ft if <D*S h y 31 Vft if^^ 
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[0 0 2 2] ft&fttfy^bVXMcWthlCYts 
u<<^ 9 l,4-^M^3i>\ 1/9**9 9 

/ fyWl, 4-^t^>, 5-/ fyWl, 4-^3^ i/3i 
> > 4-xf;l/-l, 4-'^3riJ-i ? 3i>\ 5-/ 4— ~?9 

5 — ./^^xy, 4-7**7^1. 4-** *S*t>\ 5-/^- 
x^/Wl, 4-^-^ * 5-/ fyWl, 5-^"^ ^ v?zn 

>\ 6-^f;wi,5-t^^^y % 5-^^/^-1,5-^-^^ 
6-^^/1^1,5-^^^^ 6-^f;Wl,6-t 
9 9i?=->. 7-^^/^-1,6-^"^^ i^3i^ x 6-31^/W-l, 
G-*9 9i?=->* 4-/ 4-7 ^v?3L >\ 5-/^/W 

1.4- /^^31^, 4-3i?vV--l,4-/^^3i>\ 5-3i^/W 

i, 4-/^-^31 >\ 5-/ 5-/ -}-^3i 6-/ ^/u- 

1.5- y-^i/3iV, 5-3i^vV-l,5-/-*-t*3i>\ 6-3i^/W 

1.5- /^-^31^ 6-p«^/V-l,6-/^-^3i^ 7-/5vW 

1.6- /^^31^, 6-31^/1-1, 6-/ ^-^3i V, 7-31^/1^ 
l,6-/^i^3i^ N 7-/ 7-/ >\ 8-/^VW 
l f 7-/-t"t?3i>\ 7-3i^/Wl,7-/^v ? 3i>\ 5-/^A- 

1. 4- 7** i*31>\ 5-31^/1^1,4-^^7 £*3l>\ 5-/^/1"- 

1.5- ^^7^31^, 5-7** i^i/, 5-3i^/w 

1. 5- r*^y, 6-3i^/U-l,5-7**i^3i>\ 6-/^/1*- 

1.6- 7**v>3i:/ % 7-/ f;W f 6-7^* i/3i >\ 6-3i^/W 

1.6- 7**S^3ii<\ 7-3i^/Wl,6-7**i>3i>\ 7-/^/1"- 

1.7- 7**^3i>\ 8-/^/Wl,7-7**^3L>\ 7-3i ^/W 

1.7- 7**^3i>\ 8-3i^/Wl f 7-x^7v ? 3i> N 8-/^/W 

1.8- 7**^3i>\ 9-/tf/W,8-f^^/. 8-3i^/W 
1, 8-7** i/3i v. 9-/ f/Wl, 8-*:/7** v^xyri ifo 
#*S:i/3i> ; 6, 10-i// 5, 9- Vl/*?* h V 3i 

4, 8-i?/ 4, 8-^* MJxy, 5, 9-i^/ ^A- 

1, 4, 8-7** hU 3i ^ 6, 9-v?/ f/Wl, 5, 8-7** h ]} 31 
V, 6, 8, 9- MJ / ^/V-l, 5, 8-7"* b y 31 i/ % 6~3i^/U- 
10-/^/1-1,5,9-^^7** h !ixy, 4-3i^ y 7*^-1,6 
-*9 9*J=-^^ 7-/ ^/W4-3i^y ^ 
3iV, 4-3i^ y 7*^-8-/ ^/V-l, 7-/ -J-^3i>\ 7-/^ 
/W4-3i^ y 7*>-l, 6-/ t'^xy, 7-3i^/W4-3i^ ]) 
7*^-1, 6-/ ^"^31 V, 6, 7-1// ^/W4-3i^ y 7*^-1, 6 
-±9 * i^xy % 6, 7-v?/ ^/W4-3i^ y 7*^-1, 6-/ > 
i/xy x 4-3i^ y 7*^-1,6-7**^31 v x 7-/ ^/U-4-3i 
^ y 7* V-l, 6-7** ^31 l/ y 7-/ f/W6-^n f/W4-3i 
^ y 7*^-1. 6-**^ * v^xy N 4-3i^ y 7*^-1, 7-/ 
3i>\ 8-/^/U-4-3i^y t*>--1, 7-/^-^3i >\ 4-3i^ 

S Pffi = ^H^« (19. 5-20. 3ppm) 
9ppm) <Di/9+frWSl + &—98L (20. 
(19. 5—20. 3ppm) <D i/f-f/^ffiW 



y 7*^-1, 7- 9 >t** >?3i if h y 3i y<c 
[0 0 2 3] r©i54#*«*!' 31 >tt, $&mi,tzm 

*^J15-3i^ y 7^ >-2-/ fVif^V** >\ 5- tfxi/W-2-/ /^ 
3#/P*>\ ^i/^n-t^^ ^31^ (DCPD), 4,8-v> 
/ ^/V-l, 4, 8-7** b y ^ (DMDT) . 4-31^ y 7* 
>-8-/^/l--l, 7-/^v^3i>' (EMND) d5gl*UV\ 
(c) 2a^±^^i^TV^T 1 bJ:v^ 0 
[0 0 2 4] i//^t^ ^f^s/^ynf^ /*I^ft 
(i) tt, (a) WLh (b) ^{i^O^fffi^l 0 0 
^-/u%i:Lfc^# (a) ^$:ifi^9 9-5 0^e/v%. 

L< «:9 8 — 6 0^e/W%. U < II 9 0 — 6 

5^/^%<£>ft-e-&3K (b) O^e/i^ 

3 5^-/V-%^fi"e^A/^V^ 0 

[0 02 5] r*>J:5ft*-C (a) ^{fe*5J:t^ (b) ^ 
(i) 355Sfi«*ttTftSJB«*»±. B«f**ttl-«H 

fi^ffli, i/y^^f^^ynhvyl^fl: (i 
i) i©«*tt#ftff*i49, W6ix5J»»raMt«ffl«ft 

[0 0 2 6] imW^^/^B^^*I 
(i) tt, Sdf5 (a) ^flrfc (b) 

1 0 o^%tc*fbrtfrls (c) ¥fe^3l«-o. 01- 

3 O^e/^/o. b< ^0. l-3 0W/o, 
^U<^0. 1 - 2 0^%Oft^A/t*V>i o **W 

(i) r±, stRfticvy^^r^ >y^«ig-e^?). 
[0027] r rwy^^t'f i/T'^— ^7/ — 

(i) ^/^^f^v/7>f^7 
/ — C£AT rsPHj tv>^^^5o ) li> > 
yi/^^7-{ yt^xi fuy^l^^ 13 C-NMR 
h/U*5£tfTE* (1) t-if?. H-m^L/c 

SiS (M90 Jt^LT*^e>n5 0 

[0 0 2 8] 

^i/^t/WSgl/ (21.0-21. 
3— 21.0ppm) Oi/^/U®8f+^H^^ 
- (1) 
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JSl««ttPPP(nBB), JB-«*r4PPPCmr), . [0 0 2 9] 

«ttPPP(rr)-C*£ix, ^tlbnZtl^tlT&m&V lit 3] 

CH 3 CH 3 



CH, 
I 



PPP (mm) : - (CH-CH 2 > - (CH-CH 2 ) - (CH-CH 2 ) - 



CH, 
I 



CH a 



PPP (mr) : - (CH-CHJ - (CH-CHJ - ICH-CHJ - 

I 

CH, 

CH, CH, 
I „ I 

PPP (rr) :-(CH-CH 2 )-(CH-CH 2 )-{CH-CH 2 l- 



[0 0 3 0] ft**^yW«MWSrt (1 9-2 3 p p 

[0 0 3 1] (D*2lMRrt*?Wu ^ofcTl^lWdrOTpl- 
LtPPE3 IS 2 (^nfc'u:^ 

(^nt'l/yltt) CO^^VS (3 0. 6 p pmffraff-C 



I 

C H 

[0 0 3 2] ro*^Xlf-*ffiS«U EPElit 
0|R2*ffl (^ntTU^^ffi) O^^S (3 2. 9 p 

<3>fS2«*#£t^3««rt^«u uy.xfi/y 
(i) , (ii) *5,fctf (iii) ^*Six5J:5tttt«FF- 

[0 0 3 3] S2S«m ^f;HC^-^, *^vv 

SDb-^^«t^f;HD' ?duun£*u *3 

^f^SEt->7joj;W^lE' tT— ^ 

*Mna*na. **nt«^««i»it <n - (111)-* 

^tt, ^ni7.3ppm, 17. Oppm-CSSJ 

sn. mi — 3 s*tftv% 

[0 0 3 4] 
Mb 4] 



MSIiii) 



CH, 

I 



CH3 



A B 

CH, CH, 



C 

CH, 



CH, 



[0035] *^xc<aif-*ffi««u SlSi-ay^ 
(3 1. 3 P P mttis-e*®) cot°-^®a<t 5* 

(ii) Oo0^9-U^JMailCX<5< *W (3 4.3p 



• (CHj-CH) - (CH.-CW - <CH 2 -CH) - (CH~CH 2 I - tCH^-CH) - (CH r CHJ - 

D ED 

CH, CH, CH, CH, CH, 

II I II 

* (CH r CH) - ICH 2 -CH) - (CH 2 -CH 2 ) - (CH-CH 2 ) - (CH 2 -CH) - ICH 2 -CH) - 

E' 0' 
CH, CH, CH, CH, CH, 

II III 
- (CH 2 -CH) - ICH 2 -CH) - (CH r CH 2 ) B - (CH-CH 2 I - <CH r CH) - (CH^CH) - 

pmtt5£:*5<fctf 3 4. 5 p pmtti&) ^ffig(^>?P 

<o 1 / 2 £ «9 r t a*-e# 5o 

[0 0 3 6] ^f^SD' Otr-^iraitt, ffit (ii 
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(3 3.3ppmft5S) OB«i9#ft4-t*"C* 
(3 3. 7 p pmWiS) (Df-?&m£ ¥ )&#>Z>Z£1> t 

-?#s e ^f^SE' otr— ^ffiatt, sm-rz*^ 

§m (3 3. 3 p pm#3fi) <Dt D -^ffiIJ:9#*!>£w 
[0 0 3 7] Lt^ot:ixb^t e -^ffii4:i2«l« 

-C#S 0 hyV"f»o#«*tr— >tt, Xi* (Po 

lymer, 30, 1350(1989)) LT^-TS r i 

[0 0 3 8] ftiS, rO^W^7>f y *«3fif±. 

J(Sf 0. 3 5gSr^t^oo^i?xy2. OmlidD 
:«^^7^7^;^- (G2) "C 

10mm(^NMR^-yi:8At5, ^LTB*!^ 
fiGX-5 0 0lNMRlggg$:iV\ 12 0tt* 13 
C-NMRWK«rfif5. «#lHl»Ctt. 1 0.0 0 0EICU: 

[0039] *»Ho»*uv^«awc*5v^rri, (b) 

£S (a) (b) ^ffit<^-&tf*Srl 0 0«=e/W%t 

Lfcir^tCl— 4 0^e/P-%^ffiIS(Cfc»9 . SPf^O. 

6£Uu »^b< teo. 7«Jb-e*>5. r©J:5ft^ 

v>^^ ^T^^^T'De (i) Wt, 135 
■69**3 V^-CWftUfcWft* [*] a«o. 0 
l-10dl/g,^L<ft0. 05-10dl/g 

K^V^^^r^ y^nkVyM^ (i) 

[0 0 4 0] &1ti/i>'iS**#'r<< trisis&m 
(i) a 9*45*551*1 — 5 0. 0^U<«:4 
— 40. £ e>Sc$f^U< li6-3 oco^S^ic^^r £ 

(i) 12, 0#9:*e»iaflE**rU a>o** 
M*3tmatf (DSC) |ci:o-C9JSU)t^7^G^S 

ft (T g ) awaoncKT, 0^u<»2ow 

ntfwva^tf (ii) <K>-tfy*ft&U& (Tg) j&SfifflB 

So 

[0 0 4 1] f^r* ^/of^l 

-fr* (i) t±, DSC©SWfc*«IK*5W-*»*:^— 
g^^S (Tm) 1 1 0t:MN. «KttTm# 



^/OiC|Sae>, 10 0t/»t'2 0 0tit#SU 2 
0 0 < CT-5#m«#LfcOt>, 10t/»-C-l5 0t 

[0 0 4 2] V^^f^y^otl'^I^ 
(i) rau ^Wn- ^X-i/ 3 y^D-7h^77^- 
(GPC) KJ:9«eLfc5»-*iMB (Mw/Mn, # 
!)^fl/y*», Mw :MH«W^Mk Mn : 

v-y^^T^^^^^l^ (i) g>»& 

(i) Sr»5S-r5»cBgU ««fcLT«i&1-*±5ft> 

[0 0 4 3] 3=fc. i/l/i?**?^* y#-?n}£Ul/jb 

m&ft (i) <z>mk<oma±* ±ia»«E»i-ftx.-c»BB 

¥2-4 1 3 0 3^«. $£§§¥4 1 3 0 5^«, » 
ffli£2-2 7 4 7 0 3-^$S, #W2-2 7 4 704f 
4#M¥3-1 7 9 0 0 ^^3-1 7 9 

0 0 6^#. #§3¥4-6 9 3 9 4^«, 4#&B¥5- 

1 7 5 8 9#^«*fcWt»BB^P8 - 1 2 0 1 2 7*4*« 

[0 0 4 4] AfrWlCtt, ±15 rj8«^>8S|fttW*j <D 
3S-exE-<fc J. A. Ewen h <03ti& r J. Am. Chem. Soc. , 1988, 1 1 
0,6255-6256j U:12*0*a^*;i§^3 ^ £ fc"T?#* £ 

HSfi^fc^v^i';*-^ y9*T4 y^triad#^ (A. Zam 
belli feMacromolecules vol 6 687 (1973). (^vol 8 925 
(1975)) &m*.&s 0. S£k±Um<Dlt%lto*jr7 L << *S 

^oa»fltt^e>*s*«c** s *»f fens, 

[0 0 4 5] ^o«t5**ttE^«r«*-t-SSvM^*f» 

/W^J-u^/W) i?/V3^^A^o!) Fx -Yy/DbW 

7;^^-^) n y h\ (t-^/V-T 

^ K) v^^^yv {y;vif\/~;v) i/7 is-J^^ 

So 

[0 0 4 6] *&9n*m^btlZ>i<'>'i?*9 
7u tru^*»^* ( i ) 14, «*.tf±EO J: 5ft«« 
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[0 0 4 7] fg&fi^fti?CDf£fflS-& 
^^r-tf-y. ^ * -r;*7>\ H^** 

[0 0 4 8] S^f*. 5B«S^jfeSrllJSi-S8a^ri, ii 
t-50-1 0 0t, #SL<ttO~-9 ot^i&S-efr 

il^O-2 5 0^, »*b<W:2 0 — 2 0 OlCOt&tf-e 

Rlcttu I*ttl*0-12 0t, »*L<tt2T0~I 

[oo4 9] m^i*. ^»8K;, i«^^f 

[0 0 5 0] WKJv^^V^W^f^^ 
/nkV^l^ (i) tt, #Jxtf 

(a) tie— (i) (ii) T^SfrSK^ 

m$gftt. (B) (B-l) MB (A) *(DM&&fcMb 
Rfc^*is&<D&#&fc&TZit<£Vo (£AT r-f 
IMJrismK&m} iv^-i^fcS, ) (B-2) %a 
7;^=:9At^^», *3cfctf (B-3) 

[Q0 5 11 (A) g«teJBfflfr 
^^n*^*ftMKSr«*-rsa»4K«*tt, TE— « 

St (I) £fcte (II) -castis. 
[0 0 5 2] 
[ft 5] 



C p 2 X 2 

/ \ / 

2 M 
\ / \ 
Cp' X' 



Y X 2 
/ \ / 
Z M 
\ / \ 
Cp 1 X 1 



(I) (II) 

[0053] S (I) MliT i , Z r , H f , R 
n. Nd x Sm^/cliRu^U #£L<l*Ti. Z 
rJfcttHftfcSo Cp^i^Cp 2 !! SVMcH— 

n^V^ v^~A-£ N ^ >"7*~ ^S> 4, 5, 6, 7-r h 7 t 
Kn/fyr^/Hx ^/i^u^/wSft^v^o'^* 

i^ai^ulMSSrWi-SEffi^tt. TATA'S* *s?nT 
;\o*r/vm. v y TA^/Uv' y /I'g, ^p^^W* if© 

[0 0 5 4] X A *iJ:t;x 2 tt, "CfcJlfcoT 

e^-Cfe5o »fWS»c«t; «*W^l~l : 2^iWfc* 

IKS, 7^3*^ ry— n=*iyg N 

X (-S0 3 R a , fcfcU R a teTA-^yv-S. />o^ 

ixfcT y-A'S-CfcSo ) , ^n^ygf, ^XK^ft 

[0 0 5 5] Ytt4*I^ y^m^F. BBftK^Sfctt 
-<^^JB^Sr'&tpEtt J PT?*>!?. ZirYt-elB'fraiS:* 
J*LTfcJ:V\, ZJ2C, O, B. S. Ge, S it)L< 

mm*& l-20<^)2 ffi^j^ftTK^S. ^^Jl^S: l - 
2 0 flD 2 tf ©/no ^ VfkKft**S, 2m0^r^m^ 
2ffi<Dyyw-e=.^^^S, 2ffiO^X^S, - 
CO-, -SO-, -S0 2 -> — B R b - ftfclR 

b ^7k*^, /Msyy*^ mmm^gt 1 - 2 0 <om 

S) 44fsfts#lffe*t % ff*Kllli©0, S 

[0 0 5 6] JgJLTiC. ±E— (I) (II) T 

*SiiSW*A««»©— ««r*-T-. ^7x^fu 
^ (i/^n-^v^^oin/w) (^yw^-U^/w) /n^^5? 

tf/w (->^ n ^y ^ i/x^/wi^^t 
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A-7SK) v^^A- {V^ls—fr) i/^l/^f^is* 
^=f-\sls (is? w<>># v^^A-) 7 

[0 0 5 7] tfc, ±E© i 3 4ft**i:*5^t^= 
[0 0 5 8] «^«aflc 

&&£&xm^Z>^bhX^Z> 0 3. J: isMft-Mftfitt 
£ Utlt S i 0 2 , A 1 2 0 3 . B 2 0 3 . MgO, Z r 
O z . CaO, T i 0 2> ZnO, S n 0 2N BaO, T 

l/y, xffy-l-^v. y 4-;* f;wi-^y7 >\ 

2 amd&^fc>^TJ8V^ w t So 
[0 0 5 9] (B-l) 4*^fc4*^&fc&m 

4*^{w**sW!c&m (B-i) «i> atf&MM* 

(A) ^oa^JRMkS^UT^^-^tt^frSr^J* 
tun A~f;*BK J^mt&tto. #7Wb^ 
[oo6 0];K^tm br 3 Rf*:? 

/tfni^ hy* (3,5-^7;i/^n7x^) # 
u V. hy^ (4-:7Ao*-n> AO 7i?n>\ h 

y* (-<y^ 7^tn7x^;v) ^ny, hU^ (p- b 
y/W #n>\ hy* (o-MJ;v) tfa^ by;* (3, 

[00 6 1] ^^yttfc^ft £ Lttt, b y TA-SrA-B 



T/V/^r^T V* ~ £ A b V T y — * 7 * - xy a 

urn tRj^n h y xwy^-^r 

f7 (7x^) h^nf/Vr^^AT 
f7 }>y (n-^AO T>^E-~£ 

Ty^-^i^f b 9 (^y^7;wto7x^) 2ft£ 
□^^ry : ex i )^T h? (^x—aO 

Mj7x^;^!)Af b7^ (+*ZS9 7A> 
*u7=c—M jKW— K N.N-i^^A-T—y ^!>At 
b^^* (^^^^/^n^acn/w) 2tfu— K 7xn 
-fej^A-r b^ (^y^7;vto7a=;v) £U — "b& 

[0 0 6 2] ^7^b^i:UH 9 f ##9>' (1 

4) , tr^ Chy (n-^^/v) r^?A]7**i^ 

-h, If* [by (n-:/*vV) T^=9-fc] tf* (K 
*r*^<<( K9>f KKf***^ b) — s^ir/H** (II 

i) ^if^jR^^vr^^vcoitt^if^tf fettle 
^^yfk^HiLttt, 4-#A"<y*#?:/ (1 
4) , i,3-^/w<y -r^7> (13) , tr* [by 

K-7-*M{ry^#i/-M (IV) * 

[oo63j ±.u<o i 9 ^-r Jri/Vc-i cb- 

(b-2) l-jr^^^^t^r-y^ 
^Wltsv *=^ryj±3r* ^\\L^m (b-2) ^^^3 co 
r^;^t?kottJ:<, *fc»>¥2-7 8 6 

[0 0 6 4] ^*^0OT/V^/^r1^V (T/I^e** 
>-) *«««CW:, TB-IW"e**ft5. 
[0 0 6 5] 
[ft 6] 



R*-A 1- 



■OA 1- 



OAIR 2 



tOA 1 h=5 



R 

[0 0 6 6] SC«P, Rtt>«^* % ^i^^S, 7 P n t> 

S 0 7/u5^**yH:a (OA1 (R 1 ) ) "C 

*Sjl57/U^t^7^^?AHMi[l8ttJ« (o 



Al (R 2 ) ) T^^tLST^^r/V^^T^^^!>A 
(^T% R 1 ^<tU^R 2 HR£P^^{b7K^Sr 

[0 0 6 7] ^^^r/v5:^^A^= 3 ev'ft^tt. '> 
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[0 0 6 8] *fc«aSr»*i-SlcBSLTtt. -f^ft 

(B-D *fc»w«T^5=.!>^*v 

ffrg* (B-3) Sr/Bl^Cfc £V\ 

(b-3) ^mr^^-^M\L^*fo 
mmTjv*~vMk&® (b-3) turn sh^io 

[00 6 9] (R 1 ) m A 1 (O (R 2 )) n H p X q 

V£<, M9RJK?ft9«r 1 - 1 5, #*U< ttl-r4-<D 
K{fc**XSr*U Xtt^o y U mf*0< 

m^3. n^0<n<3, pliO^pO, q 0 ^ q 
<3Sr«fe1-ft^fcoT, Ud»t>, m+n + p + q = 3 

T?&So ) 

( i ) Jffitfflofthai i/ttt, ±B©J; 5 
[oo7o] **w-er±. jlis©*?*^**-*^** 

[0 0 7 1] p«^o-fe^5R*jjtSrffiv\ 

8zxmm-rzm&\zte, m&mft<Dm&&m$£& (a) 
oueti, i^*aiyy^afc9, a#o. ooo 

0 5— i ^ y^e/K »*b<W:0. 0 0 0 1 — 0. 5 * 

y^u^arejfjv^fts. **:^fc>f*>ifen:<M* (b- 
1) Wt, ®££JR«§# (A) \c$frtZ><<*i<>iM*^& 
i\&%0<D*/\'\t (B-l/A) X% 0. 5 — 2 0, 
<tel — 1 0£fc5£5fcft~C/B^fe;h<5o 
[0072] f»T;^;^?At^M^«i (b-2) 

(a) fos^ss^ cm) tc^f-r 

^T^^^^Ii 1 (Al) (Al/M) -C, 

1 — ioooo. &£L<tei 0 — 5 0 0 0 



- 5 ^ y ^e/K »*L<ttfiO-2 S y*/^&#5«fc5 

[0 0 7 3] «#> mS^-2 0-1 5 

Ot:, »SL<ttO-120t, £<btc£F£ L< ttO- 
1 0 Ot^iT, EM0^Xlt-8MPa, W£ 
L<liO$rStt-5MP a <0teH<0*f*T«Tfc>*t 

tt^yffg^Pfl) tt. if 
£oxi>m#z>i>K a«-55>ra-3^ra. »4t<ltl 

0 5HH-1. 5WfWt?S>S. 

[0 0 7 4] ±f5<o<fc 5iar^D^i/y, ^-u^v 

^f^^^^Dfl/^l^ (i) W^H^o 

«k *>t£i/^*J*'99T4 y*-?* 1 * l"^**** (i) 
f^^yntvvi^ (ii) ^uyKlt*H^ 
^^y^^n^^I^ft (ii) fc^W^KU-C^nbT 

isisj&mmmj£®£ ^x^b^m^x^m^m^im^ 
mmm&yoki^xhx^o 

[0 0 7 5] 

(ii) ^^^7^^^^^^^ 

(ii) fit. ^nt 0 u^P>»^5jft!9 3SLW4^ 
f I/y^^Kil^ft 2 - 2 0 <7)^ U7 
#y 3:^*if^fe3fd^5»t)igL¥ffiSrl o^e 

[0 0 7 6] -fxx }*U>£lft<D8imm : ?-&2~- 2 0(Dt 

tri^K-frtt (ii) ^M*£SSftS:f+ (DSC) <D 
»JRfti»^i3JtS**:tr— (Tm) 2*1 1 

T^V^-teO. 6£JLb, #*L<tt0. 7^Ji"Cfe 

[0 0 7 7] ^ ^-C^o tTW >CD triad>S^ X^fti^> 

Zt'TJ vt-fn (ii) OM)TK^ 

^^^^^iXT"^ (BTrrrOTj tV^5wi^fc 
So ) ^> ^t^7>f^/nt:^I^ (i 
i) (0 13 C-NMR^^^ h/^itfTESmiO, M~ 

ifc/o tf u^HMft 3 ^asc^ffs 2 ^e: b <nmm 

[0 0 7 8] r (%) =PPP(rr)/ {PPP(mm)+PP 

P(mr)+PPP(rr)} X 1 0 0 
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(SS4>. PPPGnm), PPP(mr), PPP(rr)li, ^tt 



[0 0 7 9] 
[^1] 



21. 0—21. 9ppm 


S2M 
20. 3—21. Oppm 


19. 5—20. 3ppis 


P P P (mm) 


P P P tor) 


P P P (rr) 



[0 0 8 0] rO±5*PPP(nnn). PPPGnrK PP 

p (rr) is, tn^tirmm^m-^^ vtz^^ 

CH 3 

I 

PPP (mm) :-(CH-CH 2 ) 



lit 7] 

CH 3 CH 3 

I I 

(CH-CH 2 )-(CH-CH 2 )- 



CH 3 CH 3 

I I 
PPP (mr) : - {CH-CH 2 ) - (C H-CH 2 ) 



CH 3 
I 

PPP (r r) :-(CH-CH 2 ) 



[0 0 8 2] **3 * ^^*««crt ( 1 9 - 2 3 p p 
^iOli O 7" u t? ^ffcOflSaSi* ^v^x tf— * * s 

[0 0 8 3] ®JS2«*rt-C«:. ^ntfU^Pdr^S- 
I^ttPPE3li^2*fi (^f^* 
fit) I ofllia/ f *t 5 tf-^ W SilSc 

(yntVyTO Ot^VX (3 0.6ppmWi£t 



-(CH-CH 2 )- 
I 

CH 3 

CH 3 
I 

(CH-CH 2 )-ICH-CH 2 ) - 
I 

CH 3 

[0 0 8 4] EPElffit 
C0^2¥^ C/w tfl^^ffl <D*7->& (3 2. 9 p 
pmttiE"C#») Ot e -^»^5:^m 

(i) , (ii) *5<fcTJ< (iii) ■ -C^S^SJ: 5*ttB^F 
^lU^i^o^^gC-E' Ic6*t5^-^* 5 *S 

[0 0 8 5] Jf5 2««T?Wu ^f;ugct-^, **vi< 

aMRaysns. K&VLmTF&m&VL (n - cm) * 

co^fv^S 1 * 3 , ^ f /VIA t - ^ ^ J: W f /i-SB t - 
^11 ^ni7.3ppm, 17. Oppmtii 

[0 0 8 6] 
[ft 8 1 
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ttffi(i) A B C 

CH 3 CH, CH 3 CH 3 CH 3 CH 3 

I I I I II 

- <CH 2 -CH) - (CH r CH) - (CH r CH) - (CH-CH 2 ) - (CH r CH) - (CH 2 -CH) - 

ffi£(ii) D E D 

CH, CH 3 CH 3 CH 3 CH 3 

r I I I I 

- (CH r CH) - (CHrCH) - (CH 2 -CH 2 ) - (CH-CH 2 ) - (CHrCH) - (CH r CH) - 

flt&Uii) E' D' 

CH 3 CH 3 CH 3 CH 3 CH 3 

II I II 

- (CH 2 -CH) - (CHrCH) - (CHrCH 2 ) n - (CH-CH 2 ) - (CH 2 -CH) - (CH r CH) - 

(n^2) 



[oo8 7] t^&cw—fmm&s mm-rz*?- 

ism (3 1.3ppm#iSt*«) OfcT— ^ffittiO* 

ai) <Dap^^^>mm^m^< 0 4.3 P 

pmWiS*3i:tJ ? 3 4.5ppmttig) <7>tf— ^®f<E>?n 
[0 0 8 8] yf^SD' (Z)^- ^®Si*> fllat (ii 

i) <D?^/umE' \z.mmT^>^^>&K&^< 

(3 3.3ppmW2) Offiffli0#«>Sr.£:aST?# 
(3 3.7ppmttffl <Otr-^®a<fct)*^Sri:dS 
jKflt (3 3. 3 ppm#i5) 
[0 0 8 9] tt^otrtie)^t:-^®i^2M 

t?#Sc ft*W<* H/HPO*-**^^^ (Po 
lymer, 30, 1350 (1989)) £r##l£ LTjJSmi - ^ 

[0 0 9 0] *s\s*J*9 9*?4 VisisS&fc 
(ii) Or r#*tt. JW*»»ctt«TOJ:5ICUT«S 

i;xy2. 0ml K»Jft«#Sii:S. :<^S««:^7^ 
7 4>V9- (G2) -cajftUfc*, fiTK^t-O-tfV 
0. 5ml^Di, rtglOmm^NMRf-a-^lCg 
A-T5c *L,T0*«^a4GX-5 0 
HSrfflV\ i 2 0 < C-C 13 C-NMR«3£SrtT5o aJUnl 
1 0, 0 0 0[H]£AJ:£i-£o 
[0 0 9 1] r<Z),t53i^^^T>f y^^ntV 
yl^* (ii) « % 1 3 5*^*9 ^*r-ay^Ufc®RS 
tt* [n] 36 s , iSttO. 01-10dl/g, *?*L< 
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H0. 0 5^1 Od l/g^J&BBU:S>3wfc36S2*L 
v\ ^C^W^r^^^atVyt^ (i 
i) 7 U a*o****aE*& 

fift (DSC) KJ:oTM£Lfc;tf9;**2»ifi£ (T 
g) ^ M3t3 O^T, #£L<i*2 0t:^To«&ia 

[0 0 9 2] U^is^-ffTJ v9*7^ fcruvfi-S* 
(ii) te> y/W<— v-a u-^ b^^7>f — 
(GPC) tc£0WKLfc5H-**M6 (Mw/Mn, # 

i) mtttti/^s**?^* ^^ov^*s* 

# (i) Offi^c^v^e^SiSaoJzp^JSE^ftT 

b3Stf*x54>ft< laoaKy ^vft^££, 
±E© J: 5 &<*tt**-r £ ± 5 fc» A 2 * 5 - t- i 

[0 0 9 3] *&^gttWflB«ja4fe 
*»W^ff*!RFnHttilfl*«b^W:, (i) *»t?*9 9 
f^;^utV^i^i:> (ii) i/fi?** 97 

»*U<ttl 0-9 0Mfc*R, S?>IC»4L<H:2 0- 

sons, BtfE^^^^-^-f y^^c tru^m^ 

» (ii) £9 9-lltS, »*U<ttl 0~90£Jc 
a, SbJd»*L<rt:2 0-8 01195 ({i.U (i) 

+ (ii) = iooiiS) of-e^t^/nifuy^ 
WflSffijA4b #3g« $ fix ft 5 o * s fc So 

[oo94] r (ox o tm^m&®mm&m\±s «*.« 

i/y^^r^y^ytitvy^l^ (i) fc, > 



ytzfv trwvm^flc (ii) t&ffife<D 
y^^o tr u>*£^# ( i) tww^r>f 

y^^ntfi/yl^* (ii) jr^S'frM:, 4WBtf>ttK<0 

^f>f7^otVy*lM (i) is>i?*9 9 
T^y^otfuv (ii) 33<tt53fa^J:9»ap$JxS 

[oo95] **:*38w^«ajRRrffltt»asa*«i- 

tt % (i) *s'y*J i *9 9 J ?4 v9~7v\+\sl/ifc£&te 
t, (ii) W^^f^y^^P^^l**^^ 

£ % (ii) i/y^^T^y^^o^^l^*i^ 
6>ft9. Kilto^y^ ^ ^ y ^ tr 

(i) isj:^y W ^ y ^t'p 
fic (ii) tC^bT, Hmf>*S*9 9T4y9*? X2 * 
uy^fr (i) ^l-9 9liS, 
-9 011^ ^^iC^^b<ii2 0 — 8 OfifiaS, ffif 
IS^W^f^ v^zfxi fcWl^ (ii) £99 
-llfSi, #*L<ttl 0 — 90Mrtt, 
L<f*2 0-8 OS^ Hit, (i) + (ii) -10 

y9 m f* tTU (i) joJzT^V^^^^ 

^f^^/ntvyl^* (ii) co-g^SJ^rau 0Hx 

[0096] :W5 *«SFraH4«flBifi«»W:, 
*sls*J*9 9T4 yfZfxi tr (i) > 

ILt»i:U $ b \z.U%km*to k i/>i?*9 ?^<< 
ypZfvVV^m&W (ii) tSTBT^W-fr^Ja^S 
r fc ic J: 0 »3tr 5 d k &X*Z 5o 
[0 0 9 7] *sW*9 9*?4 v9*7* tfu:^**** 
(i) iS^S^-**^ y9^n fi/yi^ (ii) 

vfi-^fr (ii) <boJl<£te. ±3$Ufc*-&^I^8l^*ft 

HAfelCtt* (i') Vy^^T-fy^T'Plf^* 

(i) <r>WSmk. (ii) *sy*J*99 s ?4v9 
^Dtru>m^*fc^64 9. SJIBK«* (i') *rl~ 
9 9Sftfffi« SiKfilO-90118, 



U< tt2 0-8 0SSSB, tnE^^^^^^-f 
atru^m** (ii) £9 9-lfi*Sfl. #£L<ttl 
0-90fi*Sl$, $&K#*L<«2 0*-8 0fi*tt 
((IU (i') + (ii) = 100»*«) (D&^^-t 

[oo98] r. <d± o t£i&^m&mB§m&m±. «x« 

v/y^^T-f^^ntVy^l^ (i) 
tSipi^^fttTSBSft (i') tu £bicse 
SKflMb U') i/yv^t^ ^ r ^ ^ ^ t° 

(ii) k&mfe<o&fex-i&&'r2>zk\c£*)m&'rzz 

tfU>-fi<£# (ii) toa-frtt. ±3tUfc**fcW*<0 

*SrcfT5 Zk&X%Z>o 

[0 0 9 9] ^tt 

(i) Sr^urv>-5o-e«-a^tt^^-e*>5o 
[oioo] «x«ra*ft*SEttl!iJ:9. 2£J§<&Sr^ 

left, /U^T/U^— ^^/HMORltftif 

[oioi] «^-eii^n f i/y,?»ifflW<D-a 

ttO. 0 1-3 0ll%OfiItS)5: fc*»*UV^. 
^fc^ n t e u^XttlllBAtt^M: 2 *Tf* >^ 

mmz&\^xmmztiZ7i?*^wteM<o&mm 
[0102] &&wxm^bfiz>7* tru^*»ffiiafiR 

[0 10 3] *ffitdtf^p>jh,5 J &/-*'— (£AT, 
t> u < *fctt^*«if =/Wb-fi**s**f 
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[0 10 4] ^It^mQiJ^ >&<D9$m#t Ltd, 

as*-* * = ^fi* r^y^»y^/K 7**y/^ 

y ;^S^f^> * # * y A4&75-A'+ t?v V > 

^/k y ^ y ^ffi^ y v-^/k w ^ 
r^y^r^K. ***y/vrsh\ ^w^yr 

[0 10 5] 3$mm*~Mk&®)t b-c«, Attttfc: 

p-y ^vl^^l^. o,p-v^ ^vW*^W>\ o-^^Vl"* 

^h^-vo^v^ tr^i*A«». e-;^ifS^ 
[0 10 6] 7 h^ey-e— Sr^otru^»JIB«J* 
[0 10 7] ^77f$)5i0. 0 1 — 3 0Mc%<Z>— £fl 



[0 10 8] trui/5R»ISaj*«^^5 7 h^V 
3^9:7 h*#0. 0 1-3 011%, ^ICO. 05- 

MM 

( i ) *3itf^o tru^*»ffi»fiS:ftoSB«W:aTOJ: 
[0 10 9] jR«i-5(RiCtt. ^iCtttTAttCil 

^fi8^j^bTr±. -f*i>*ft^lfc. *«a»fl:*. 

[0 110] -f ***fll**fc Lttt, *fl:««Ctt, >T 
K> T;^7xy-yv^;i'7^ K, f b7^f/^ 

tru^#fi^tf (i) ifctt^ntr 

OOltail^lt, 0. l-10lf^ »^L<Ji 

o . 5 — 5 It^iotr^ btv^>o 

[oiiu mm&mmt tttt, te*=^A©aKfl: 
Ks i^-t-y^/w^— ^-^*>-3, 3, 5- h y y ^v->^ n 

^WN'-t^t^f h\ -<^2/^yw^— b\ 2,5- 
^ 2,5-^^^/^-2,5-^7 (t^f/W<-*#^) — 

[0112] mffi&mtm*. *s^*/*9*7-4vf? 
ntru^**^* (i) I^^Dfi/yMfi^ 
lOOgl^Lt, 0. 0 00 3 — 0. 0 SF^ 

L<flo. ooi—o. o 3^e/^cojSIS-c^ffi$tL5o 
xy7; K (CBZ) , N-^^v'v J xf <>-y 
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^yyf7/-^ 2- (2,6-^f>'M- : e;v*'D;f 
^yyf-7^*-/K ^-o-y^r^^/^^-r K 

pg) . M)7x^7=-^ e^v^y^ h y /W*' 

>fT~Vl/7 5 is— b ft Z<d?t ; T-fe h 

7/Wft K-T^y ^SlS*. y^T/U^t K-T~ 

ztDjzyyy ^aMfrfr* ; ^a-^w^y h\ 

/Uf*!>l/7, ^f;W^7, 

1/7, h !) U74if(Of t!> i/7*ft 

*jwfr&* ; ^ h^^tv b#>m&*i!<oi?*7 
[oii3] ^tih<D%mfemm*. 99*? a 

^/nl^ky^i^ (i) *fcf±^ntru^«J5§ 
ja«*i o om*Wcstbr, o. 1-20IM, 9 
£b<teo. 2-1 ofi*«oJtr-;Hi>fcix£o 

fctt. Bit ; p-*/ ^**s/Afti?cD*y ^y**^ 
J*mk&%0 ; ^Uxf i/y^!J3-;l/^^^ y b 
tz¥<n*99 y h^b-&«3 ; ^7!l^7# i/— K 
by 7!)/W75 btt¥<DT y/WMbfr»* ^<om 

£0 

[0 114] CO^JftJPaibSltt. ^ffl-T^^SIiiK 
fttti^^icitu-c, 0. 5-2^e/K #*L 

mmt L-cw:, a*=f Aicia^sn-cv^a«:ft#j^ja: 

/<7 7>f^ ffiWi^y^A^. «7^7r/^^^ 

y >4iro^tt**^*j ; 3— >k /i^— a* 

tfy^fc if A-* — A'SMWfcJH ; tvi/jft, r-v— 



tt;t^;S-n^ # A*"*- n , 7 S 9*yt££<0* 
tmi !)W-^8, ^A-^>-». ^77!)^!) 

^f7pys^^>9^, 7?yy»ift4^ 

JBWK*5±tflBWKBIt;^Ja»IIB, T99?Av9&V 
[0115] rnfeoft{l:JW^E-&*tt» S£ffiMfcc>/Hj£ 

ict^asaw^*** 5 * 5®*, */w*9 9tav9 

7 p pf^^l^ (i) *fcl*7 p ntr^*«HBiB* 
»ioofi«K:»Lt, 1 5 OliWT, b< 

S>;*-**^>f y^nlfu:/'*^* (i) 

tru^*»jBa««wc, s^i^^im *^Kit 

[0 1 16]f»^ife 

*/>*J*9 97A y9~?* fU^S'&ft (i) jfcfct* 

Ac (i) sfctt^otru^wiBiaritttottic, i&gtc 
jhv\ sqasj. i^K^jccTjDaffi5t»j*fciiinias&«y 

©WW^f y (i) 
[0117] rO^pl-l-TPiSf^^^ftiao^^^ 

^^-fy^^nbri/y#i^* (i) ifctt^Bbr 
i;li 5 0 — 27 o#rflaofRrt-*a\ 

*fett*»««riOaitrt^»AU, 15 0-27 o°c<o 

iast 1 - 3 0 #raani»-t-5 - 9 5g«««r»S. 
matt*art-effo-ct>J:<, *fcAffl*r«v^*v>-eiT 

ii»itaE»i!iftiiss*xa. ipa«^43^**pf»*ifekb 

Ttt«a*. UHF (ffij@@?Km 

[0 118] Sgffi^jfet LTx «^T»SrBMt-rs*JS6Sr 
fflVN, ^W^f^^^tV^* (i) 

**J, tMb*itt£*r8 0 — 1 7 otoa*-e3 — 1 
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D-;^4 0-8 0t:t5-3 0»f«lt^ # 

[0 119] iOJii^L-CWKSixfc^^^^y 
^^yntvy*!^ (i) *fctt^ntruv*» 

ic±oJD«E»^»e>ixs. s^n^fiaM^. o. 1-1 

OMeV (^#311^ hnVTjOHO , £?£L< 1*0. 
3 — 2 Me V©x^*- «r*"i-£tt?lfe*r* RjRiSS* 
d^O. 5-35Mrad t^^^K) , #£L<f3: 
0. 5-10Mr adl:^5.J:5^tT5-t^l*t 

[0120] *»w«c«4»pratt»iia*«B:, imfi 

JBL BSS^J, »Pk ^Tffl«. *{tKuk*k 

[0121] ttflgftU 

[0 12 2] 
[ft 9] 



4v 




(1) 



[0 lL-2 3] (sfif, R 1 WtfMfcPK^ WMHHF-*fctt 
itt*JK^»36 s 1 ^ 1 0©Wk7k*S«r»U, R 2 *5£T* 
R 3 tt**jR^*fcttltt#W-?«r±l--l (XDflMt** 
SSr^U R 2 *5<fctfR 3 l4iatt?Jbott>ftlt*o 
TfcJ:<, R 2 B±, R 3 IW±**:tt:R 2 tR 3 b#m 

^•*:»U nttl-3 08S-e*5, ) 

(1) ^£*xS*t^«5i LTJUWUICtt. ^"h 



-2, 2' - ^ ^ u V- If ;* - (4, 6- v^-t-y^yu 7 a: 7 * 
77x-h, U ^ ^ 2' y V- If * (4. 6-^- 

t-^7a=A')7*^7x-F 1 ^ h y 9 A-2. 2' - 
9 =f % s-\Z* (4-i-^n hVW6-t-7'f/U7x^;U) 
7**731— K y 3 L $J*-2,2'-* t ?-l'>'-\fX (4-^ 
^vU-6-t-7 r ^vi'7 31 = M 7t^7x- K y ^ £ 
2, 2' tT^ (4-xf;U-6-t-yf/U7x^;W) 7 

t^7x-h, ^/W^A-fcT* [2,2'-^eJX (4-7 1 

A-fcT;* [2, 2' if* (4-^^-/1— 6-t-y ^ - 

>u)7*^7*-b], *^>^^-tr^ [2, 2' 

- (4, 6- v^-t-^^/W ^ 31 —AO 7 * 7 31 — h ] N 
i/^A-tr^ [2, 2* (4,6-i?-t-Zf3 L Jl'7*- 
;l/)7*^7x-H, nr^i^57A-lf^ [2,2' -^tf 

*- (H-*^f^7xs^)7*^7x-hL -M^y 

?A-2, 2' -7^ y -r^-fcT^ (4, f/W7xn/P) 

:7*;*73i-K thy^^^'-^yfy-^ 
(4, e-y-t-^f^xs k -j-hj * 

A-2, 2' -t-^-^ If* (4, 6--^-^ ^A7 * 

x/V)7t^7x- K thy!>^-2,2'-t-^f;W 
^ V- If* (4, 6- i?-t-7 ^"A7 31 ~M 7t^7x- 
K ^^v-^^-tf^- (2, 2 f -^^W^-^ (4,6-i^-t 

[2, 2' -7 1 1^ >- fcT ^ (4, 6-^-t-7 r f'^7 3i — 7 * 
^^m— h], /^y^^-tf^ [2,2'-^^^>'-^ (4, 
6-^-1-^^7 m ^/V) 7t^7x- hL K 9 ^ A~ 
2, 2' f (4-7< f;W6-t-yf*^7 3i=.7W) 7 

t^7x- thy ?A-2,2'-^f l/^-t^ (4-rc 
^-/U-6-t-^7W^ m ~ AO 7t^7x- h , -^hy^^ 

(4, 4' -v^j* ^^-5, 6' -^-1-^/1^-2, 2* - tf^ 3i^/l^) 

6, 6' -i/-t-^f;W2, 2' - tf 7 3i 7t^7x- 

-t'-f^-^y * ^v) 7*^^31— ^ h y ^a-2,2'- 

^ (4,6-^-^^A^3z^yW)^^^73i — 

*^by ^^-2,2' -y^-u^-tT^ (4,6-^-^/^7 

3i^^)7d-^^3i— ^ y ^a-2, 2'-^^y#^-f 

^ (4, 6- i^-t-^f ;^7 x 7 t ^ 7 x- K j3>V*S 
$J*-\f* [2, 2'-^^ y T^^-t'^s (4, 6-^-t-^f^7 
3i- h] % -i-sf^sV^-V* [2.2* -3i 
^ y V- IT* (4, 6-^-t-/f^7 31 7^-^7x 

— M, ^y^A-b*^ [2,2 , -3i^y ^^-kf^ (4,6-i^ 
-t-^^;L-7 x x;i/) 7 ^ ^ 7 x - h ] % h 
y^ [2,2*-^^ l/V-W (4, 6-v ? ~t-7 r ^ 1 ^7 3i/U) 
7^-^73i-h]^oJ:^T/V^^^A-hy7, [2,2'-3i 
f yf^- tT^ (4, 6-^-t-/f^7 3i 7 * X 7 3i 

— hl&£TfZthtb<D 2 fflfiJLioa^ttSrW^i-S - fc 

So #i-^"hy «?A-2 f 2'-^^UV-hr^ (4,6- 
i/-t-7 r ^/W7 3i^A) 7t^7x- h^»*LV\ 
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[0 12 4] y^^r^fit ttlj:, TIS^; 

(2) ^c£H$ft^a^lf bn£o 
[0 12 5] 

[ftio] 



6 -I 



(2) 



[0126] (sw, r 4 te*mj%*-£iztefemm^-%t 

3&s i ~ i oo^ftTkiSSSr^U Mlii-3«^IH 
-?£^U ni2l--3(E>g$re£>5o ) 

mjia^: (2) -ef^n5ft^^Ltaff«i:^ h 

— K ^MJ!>A-tf^ (4-i-7"n fcV^^^— /W) 
^^zc— K ^ h y ^A-fc*^ ^-t-^^^A^^ — 

aO z?*;*:?^- k ^y^-tr* 

^AO y^^m— K #A<-y£A-fc*;* (4-t-^/W 
y^->V) y*?.y^— K ^^y^-k-tr;* (4-t- 
zf*5-;vy y*xy^-h. y^VJ*-¥* (4~t 

A") h^jjj. 

[0 12 7] ^y^^y/H^ h-^t ttll TIB 
[0 12 8] 

[fti i] 



A 



V-OH 
OH 



(3) 



[0 12 9] (5t*V R 5 ttSlV^lCPI— Ct*ftot^ 
TkiRSSr^U m*5j:U ! nl^tt^ f ix0'-5(DSST-fc 

<bo ) 

Awe* (3) -«jnaft^*tutA#»ici4, 1,3, 

A\ 1, 

2, 4-p-^ ^vv<y^ y ^yyA-tr h —/v, i, 3-«ov? y 
■r y-2, 4-p-^i ^vw< y^DfvyyUf 1 — l , 3-p- 
> f^yi/ y 9* y-2, 4— <yv? »j 9* yy/nr /i\ 

1, y ^>-2, 4-^O^v 5 y 9* ^V/Hf h 

— A\ 1, 3-p- y *vt"< y^yf y-2, 4-p-^ ^7 W< v i? 

yfyy^t* h— a% l^-p^^A^y^y 7*y-2,4-p 

^vW<y y fvy;Hf I A\ 1,3,2,4-v* (p-y 

^A-^y^y -ry) yA-tr 1 — a\ 1,3,2.4-3* (p-^?- 



/u^y^yfy) y/nrh— /v, 1,3,2,4-^ (p-n-7*n 
tv^y^ufy) y/utr 1 — a<\ 1,3,2,4-^ ( P -i-y 

n fc°A"<y v> y 7*» VfrV I — /K 1, 3, 2, 4-v* (p-n- 

yf^yyyT» y/ufcTh— a% 1,3, 2, 4-^ (p-s- 

y^y^'Jfy) y/Utf 1 — A\ 1,3, 2, 4-v? (p-t- 
^^A^y-v^y -7^) y/Hf h— A\ 1,3. 2.4- 9 J (2\ 
4' - ^vw<y y -r >0 y/Hfh— /K 1,3,2,4-v? 
(p-y h^r^y^yfy) yA-trh-zK 1,3,2,4-^ 

y ^y-2-4-p-^7 n/^yi/Uryy^t* h— /K 1,3-p 

n/^y^y ^>-2, 4-^y^y f^y^e h— a\ 
i, 3-p-^ p y fy-2, 4- P -^ ?vv<yt* y ^y 

yyHf 1 — 1, 3-p-:? e/l^VS? y 7* y-2, 4-p-^ 

^y^Dfyy^f a\ 1,3-p-y ^yw<y^y t 

>-2,4-p-^ p;v^y^9fyy^tfb-/K 1. 3-p-3i 
^/u-Oiy y ^y-2, 4-p-^ n/i/^yv? y 7>y^t' h 
— A-*5<fctfi, 3,2,4- v 5 (p-^p/^y^yfy) y^^ 

ici, 3, y 7> yA- e h — a\ 1, 3. 2, 4-^ 
(p-^^/w^y^y^^y^tr /u, 1,3, 2, 4-^ ( P 
-rc^/u^< v-y y -7^ y) y/vtr 1 — /k 1, 3-p-^ u/u^< 
z/i? y 4-pt-y f/w^y^ y ^y y/n^ 
1, 3, 2. 4-v* ( P --7 P^y^yry) y/vtr b— yv^<t 

[0130] ita^cfc^^^y^y^yy/nr ^© 
«p-efi, T12^: (4) x~mi£tiZ>ik<SrVo&&*^mt 

[0131] 
[ft 1 2 ] 




(4) 



OH 



[0 13 2] R 5 tiSVMCl^l— -CfcftfcoTl^ 

^t^^#y8i:L"Cll, TiS5£ (5) ^$ti57 

[0 13 3] 
[ft 1 3 ] 




COO-AI(OH) 



\jTj ... (5) 

[0 13 4] n^3R<D»*«ffli:LTtt, «*tfn^ 

^ni/y ; Wftp^y, Tk^ftn^y, IJWc^ftn 
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; >f7^^ T^y^S* ***9a«* 

[0 13 5] SWBci^^»i:S«Ut^Jll4ttSr«J«t-5 
to* WHML ftBfctfL IMfc«K *IMfc 

«*ifas*«f e>*t*. *<Dfc<D&gk«mb tnt #y 

-CSS. 

[0 13 6] #})^-&mb Ltli, t7^!)-7 

#y tf^/Vv^ n^v^fcifOstfy tfx;^^nr;l' 
^y, stf y 3-> f/wi-^yr >\ tfy 3-^f;wi-yr 

/u^wt^fstm^^>st<o4tmm.t urn, ^s* 
[0137] «wk£*fcL-cw;. vy*, si*±. r 

[0 138] gggEgl 



K PMF (Processed Mineral Fiber) . >V h7^ 

[0139] *»W"CW:, Cl*X<b<D 5 , tK 

»*U<fflV^&iXx ttlc^tSttSo.oi-so/imO 
7Ki^^fc«l3&s^f*L<^v^fei^5• WWSifi, ffiffi 
tfc^&i- <fc o XWlTttZ r £ So *fc**W-e 

flgflSifc&JRifi, ^«S?n*r8l8fc> *r*^**-K «T 

Bus, #y ^uv^y /uftz&i&mffl&m^zfc 

[0140] ±J5<£> <fc 5 tt*»3fi«*ttt, 2 mU±Wrm 
S^icMUT5-5 0fiSS5> »*b<lil 0-4 OS 

w^m^fri o olI»i:Stti 0 0-80 oil 

g^, u<ij:2oo-6oo m&gwm&xm&irz 

[0141] $ b lc**W-t?tt, r co ± 5 ft««3S«#J 
r i: t-C* ^>o 

yf, fa-^fcttESIS*, ^p d p^, ^CA, Bffl 
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[0142] imwt uTAfrwicw:, mutism, ttm 
^jg, attain— ^u^jEjBB, *w 

fta^ttd^f fc*ta 0 »Tlcft«MIH , -C*W«w«5 

Jg#"Cfca»£\ *©»«*5J:tf«a««tt1»lc|R3feS 
ttfcv^ «*.«S/--K (*J§*M , 

[0 14 3] *»MofRprMtt«MB»«*SrJfa*»i- 
[0 14 4] -ffi#7-f^f4, _bl2<DJ: 5ft# tU^— b 

m*. rMm»<om^Kt±m^2 o~7 ofspa*, 

— «BI#0»fr«Ctt3B*2--l OffiPgflrt?S>a c *£#K 

[0 14 5] 7>{;VAW*^Lt, 
— VaZx^/UAfcSSt^awkfc'Tfta. 

#tt. 7^7J?«>'h^< kt>— W^rRias^ElpJ-f" 

smcfi : x^<, a* 5 — i o«a«<offf*"ctT5 

[0146] »W*»*W:. ««^J3KOitffl«Jg»«4r 

rat, a»*rtS6fflhy^«-* a wtaa 

[0147] mritfu^*— js^t-wu *3m<om& 
att»nB«*««:»iBa«i oot-30 onco»»* 



v>T^y y^SrBfaJBttoAaf^fiM^LfcflfeSft*!*: 
3 0^—3 o ot:-c£ffltc#ssi-a 
^kfcio^ffifiiijBfrSrMart-arfc^-esa. s# 

[0 14 8] «tffi:/n— jflBg-Ctt, **M^pT 

BttttflllUHfe<r«BiUe ioot-3 0 0 tt/< 3 y 

gi2ot-30 o^-eASicaFSSi-awticio^a 
*»**rHSIrt-ar:fc*-c#a. «# (^b— ) ffip* 
r±. i-i. 8flp, wmmci. 3-2. 

5fff"e*>a-e*>a r t^a* lv\, 

[0 14 9] /l/^ft^tt^-^K^^vt'y 

* if am i-a»oawfc**wojRpr«tt»ffliiariWii 
a e 

[0150] **w<o«ipraitt»jiftfi£i»^fe»e>ixa 

[0 15 1] 

^i^M] **wjc«a*Rratt»iB»«4few:. » 
a e 

[0 15 2] 

ttlcBWH-atf, *38WttrHfe3Wli«»cBl3t*na*> 

1. §lo5i!9#tt^ (tV^^7^ (YM) % MP 
a) ; JIS K630 1 JC*MbT, J I S 
-</^^fflV^ x 7^y|B : 3 0mm, §Jo3gt>itS : 3 0 
mm/m i n "C 2 S'ClCTSJS Ufc 0 

2 . J I S A«I ; J I S K 6 3 0 1 JC^oT, J 
IS A«£ <HS)_«rSlJ£Lfc. 

3. ^-aAt&a (TMA, t» ; J IS K7196IC 

mintl. 8mm0<D5pSEE^*lC2 k g/cm 2 <DJ£ 

4. (HAZE, %) ;SSlmm^B»jtS:ffl^ 
X, 9*lfeli («) «Of 5 ^^/H»*W' TNDH- 
2 ODj tcTSy^bfc* 

5. HJVKttWR (AGloss, %) 
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|fcJi"*rJBVvc* 4 5R. SUSKpe^E^4 7 0 g^) 
1 OU:*v\ rtt«r2 3t:. ftttlslftl 
0013, txH5SS3 3[eJ/m in, u — ^ 10 0m 
m-CK»*««S*. *©ttt*^n*£ft:*AGloss 

[0 15 3] AGloss= («E«fflr<OGloss-J8«a^Glos 
s) /m^fiJOGlossX 10 0 

6. (AV, %) 

J IS K6 2 5 8{C?mtT, 7 0^72^1 J 

i s 3^mzmm^tz&<Dftmmtmzmj£^iZo 

7. (Tin, r) d3±tf*9^lE»Ja* (Tg, 

[0 15 4] fW^T/W^^l-lSfe, 10 0 

< C/»t2 0 0ttT#IU 2 0 0t-e55)F^L 

iot/»t-i5 0t^t?Hi&U ftv^i 

8. ffiKttffi [tj] 

[0 15 5] 9 . Mw/Mn 

y/W^-5x-i/ 3 ^n-rh^77-f- (GPC) £r 
[0 15 6] 

1] (^W^r^f^/nt'uy. ^ 
i/^.DMDT*Id»©*«) |^IUt#J:tHBIHi 
^ttfc^l. 5 5 y hM) t- h ^ u-^k:, Ml? 
A.^y$;6 0 6. 8mliL iftV^Tby-fy^f^ 
— #A(D1. 0^ D^v/ml h/w^^ffiSrT 
/v * ~ £ AJIfi^I tt^Ot^ i . o^y^e/wt* 
SJ:5IC1. 0m m&T\c7* K°U^&5 0. 

7 U y h/W (2 5U llaffi) . 4,8-v^fvU-l,4,8- 
f^hyxy (DMDT) ^10. 9mlgAU #fi 

t?7. 5 k g / c m 2 G 1 4^ i 5 l-K ^(Z)^ 

( 0 . 0 0 1 mM/m 1) £r 3 . 0 0 m K h ! J 

;V) (0. 0 0 4 mM/m 1 ) 

Srl5ml*0x.x :/u tVy <bxf uy^DMDT^ 

uxvw ^/un^^^P y Ka*o. 0 0 4 -; y 
[0 15 7] xfyyJrMlcMtSrt 



tCjZtK ftJE£7. 2 k g/cm 2 GlC^bfc 0 

smu reosKy^-SjKfcatLT. r*iyyww;: 

»LtSSS5m 1 S:*JraLfc*SiKj Sri : 1 cofi]^ 

fc:J:"9«SLfc. 8*aiT, 13 0U 3 5 0mmH 
g"Cl 2«fBB(6fl|Ufc« 

[0 15 8] «±<DJ: 5i-LT»feiifc:/n kVy • ^ 
^l-V • DMDT^fi^#C0ifcJ;tt7 0 gtfcO, SRB 
tt£ Cnl tel. 7d l/gtfcl #9*l!2»»ffra: 
-2 7mD, ^U^Jktt^n tfU>-g-££^ 

i/ytit^fl-i o o^-^%lc^LT2 o^e/v^-cfc 

^fM 0 0^/W%J£*tLT0. 9 8^V%ffc^ 3!> 
HfffiJ3:6. lg/100gT^*), SPfiliO. 9 1-C 
ftttftm (Mw/Mn)li2. 1"C*>5> Tm 

[0 15 9] 

21 (v^v^*^^ y^=Ky ^atruvco 
^/&) «fM 5 F2 - 2 7 4 7 6 3#^#^IB«fcO*JSfeJC« 

9&])7T3}£U^<D*n'Y7ii—'{> 3 ?y9*1fi> 4. 
4 g/lO#-e*>.»>, GPCl:i5»fid*tt2. 3T 

Jsy/K^ (r r#^) ^82. 3%"C*>0, 
^*aE«R*»«f-e»J3tL,fcTm3asi 2 71C-C*>0, T 

[0 16 0] 

mmm 1 ] 1 -en^nfcvy^^T^ * ^ 
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